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Corticotropin-releasing factor (CRF) antagonists having formulae (I), (II) or 
(m) wherein the dashed lines, A. B, Y, Z, G, R3. R4, R5. Rfi. R16 and Rn arc as 
defined in the description, and processes for preparing them. Hiese compounds and 
theu- pharmaceutically acceptable salts are useful m the treatment of CNS and stress- 
related disorders. 
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5 . CORTICOTROPIN RELEASINiB FACTOR ANTAGONISTS 

Background Of The Invention 
This invention relates to pyridines, pyrimidines, purinones, pyn^olopyrimidlnones 
and pyn^iopyridinones, processes for preparing them, pharmaceutical compositions 
containing them, and methods of using them to treat certain central nervous system 
1 0 (CNS) and other disorders. 

CRF antagonists are mentioned in U.S. Patents 4,605,642 and 5,063,245 
referring to peptides and pyrazolinones, respectively. The importance of CRF 
antagonists is set out in the literature, e.g. . as discussed in U.S. Patent 5,063,245, 
which is incorporated herein by reference. A recent outline of the different activities 
15 possessed by CRF antagonists is found in 1^. J. Owens et aL . Pharm. Rev. . Vol. 43 , 
pages 425 to 473 (1 991 ), also incorporated herein by reference. Based on the research 
described in these two and other references, CRF antagonists are effective in the 
treatment of a wide range of stress-related illnesses, such as depression, anxiety, 
headache, irritable bowel syndrome, inflammatory diseases, immune suppression, 
20 Alzheimer's disease, gastrointestinal diseases, anorexia nervosa, hemon^hagic stress, 
drug and alcohol withdrawal symptoms, drug addiction, infertility, head trauma, strolce, 
and stress-induced infections in humans and animals. 

Summarv of the Invention 
The present invention relates to a compound of the formula 

25 



30 



35 
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-2- 



B 




10 



or 



II 



15 




20 



III 



or a pharmaceutically acceptable salt thereof, wherein 

the dashed lines represent optional double bonds; 
25 Ais-CR,orN; 

B is -NR,Rj. -CR^R^R,,. -C(=CRjR,2)R,. -NHCHR,R„ .OCHR,R,. .SCHR,R,. 
-CHRjOR,j, -CHRjSR,2, ■C{S}R^ or -C(0)Rj; 

G is oxygen, sulfur. NH. NCH,. hydrogen, methoxy. ethoxy. trifluoromethoxy, 
methyl, ethyl, thiomelhoxy, NHj. NHCH,. N(CH3)2 or trifluoromethyl; 
30 Yls-CHorN; 

Z Is NH. O. S. -N(C,-Cj alkyi) or -C(R,3R,J, wherein R,3 and R„ are each. 
Independently, hydrogen, trifluoromethyl or methyl, or one of R,3 and R,^ is cyano and 
the other Is hydrogen or methyl; 
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is C^-Ce alkyi which may optionally be substituted with one or two 
substituents Rg independently selected from the group consisting of hydroxy, fluoro, 
chloro, bromo, iodo, CF3, C,-C4 alkoxy. -0-C0-(Ci-C4 alkyI). -O-CO-NHCCi-C^ alkyl), -0- 
C0-N(CrC4 alkyl){C,.C2 alkyI). -NHCC.-C^ alkyI). -N(C,-C2 a!kyl)(C,-C4 alkyI), -SCC^-C^ 
5 alkyI). -N(C,-C4alkyl)C0{CrC4 alkyI). -NHC0(C,-C4 alkyI). .C00(C,.C4 alkyI), -CONH(C,. 
C4 alkyI), -C0N(C,-C4 alkyl)(C,-C2 alkyI), CN. NO^, -S0(C,.C4 alkyI) and -802(0,-04 
alkyI), and wherein said O^-Og alkyI and the (0,-04)aIkyl moieties in the foregoing R, 
groups may optionally contain one carbon-carbon double or triple bond; 

R2 is 0i-0i2 alkyI, aryl or -(0,-04 alkylene)aryl wherein said aryl is phenyl. 

10 naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl, pyrimidyl, imidazolyl, furanyl, 
benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyl, benzisoxazolyl, 
benzimidazolyl, indolyl, or benzoxazolyl; 3- to 8-membered cycloalkyi or -(0,-Og 
aIkylene)cycioalkyl, wherein one or two of the ring carbons of said cycloalkyi having at 
least 4 ring members and the cycloalkyi moiety of said -(0,-Og alkylene)cycloalkyl 

15 having at least 4 ring members may optionally be replaced by an oxygen or sulfur atom 
or by N-Rg wherein R9 is hydrogen or 0,-04 ^kyl; and wherein each of the foregoing 
R2 groups may optionally be substituted with from one to three substituents 
independently selected from chloro, fluoro and 0,-04 ^'kyi. with one substituent 
selected from bromo, iodo, 0,-06 alkoxy, -0-00-(0,-06 alkyt), -0-00-N(0,-04 alkyl)(0,- 

20 O2 alkyi), -S(0,.Oe alkyl), ON. NO2. -S0(0,-04 alkyI). and .302(0,-04 alkyi). and wherein 
said 0,-0,2 ^r^4 alkylene moiety of said -(0^-04 alkylene)aryl may 

optionally contain one carbon-carbon double or triple bond; 

or -NR, Rj or -OR^ R2R1 , may f orni a saturated 5- to 8-membered carbocyclic ring 
wliich may optionally contain one or two carbon-carbon double bonds and in which 

25 ' one or two of the ring carbons may optionally be replaced by an oxygen or sulfur atom; 

R3 is methyl, ethyl, fluoro, chloro, bromo, iodo, cyano, methoxy, OOF3, 
methylthio, methylsulfonyl, OHjOH, or OH2OOH3; 

R4 is hydrogen, 0,-04 alkyI, fluoro, chloro, bromo, iodo, 0,-04 alkoxy, 
trifluoromethoxy, .CH2OOH3. -OH2OOH2OH3. .OHjOHjOOHj, -OH2OF3, OF3, amino, nitro, 

30 .NH(C,.C4 aikyi), -N(CH3)2. -NHOOOH3, .NHOONHOH3, -SO„(0,-04 alkyI) wherein n is 
0. 1 or 2, cyano, hydroxy, -00(0,-04 alkyI), -OHO, cyano or -000(0,-04 alkyI) wherein 
said 0,-04 ^kyl may optionally contain one double or triple bond and may optionally 
be substituted with one substituent selected from hydroxy, amino, -NHOOOH3, -NH(0,- 
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15 



25 



30 



Cj alkyi), 4J(C,.C, alkyl)^, -COO(C,-C^ alkyi). -CO(C,-C, alkyi). C-C, alkoxy, C,-C^ 
thioalkyi, fluoro, chloro, cyano and nitro; 

Rs is phenyl, naphthyl, thienyl. benzothienyl, pyridyl, quinolyl, pyrazinyl. 
pyrimidyl. furanyl, benzofuranyl. benzothiazolyl. or indolyl, wherein each of the above 
5 groups Rg is substituted wrth from one to three substituents independently selected 
from fluoro. chloro. C-Cg alkyl. and C,-C6 alkoxy. or with one substltuent selected from 
hydroxy, iodo, bromo, fonnyl. cyano, nitro. trifluoromethyl. amino. -(C,-Ce alkyl)0{C,- 
C«)alkyl. -NHCH3. -N(CH3),. -COOH. -COO(C,-C, alkyl). -CO(C,-C, alkyi). -SO,NH(C,-C, 
alkyl). -SO,N(C,-C, alkyl)(C,-C, alkyl). -SO.NH,. -NHSO,{C,-C, alkyl). .S(C,-C, alkyl) 
10 and -SO,(C,-Ce alkyl). and wherein the C,-C, alkyl and C,-Ce alkyl moieties of the 
foregoing Rg groups may optionally be substituted with one or two fluoro groups or with 
one substltuent selected from hydroxy, amino, methylamino, dimethylamino and acetyl; 

Ra is hydrogen or C,-Ce alkyl. wherein said C,-Co alkyl may optionally be 
substituted with one hydroxy, methoxy. ethoxy or fluoro group; 

R7 Is hydrogen, methyl, fluoro, chloro, bromo, iodo, cyano, hydroxy, -0(C -C 
alkyl). -C(0)(C,.C, alkyl), -C(0)0(C,.C, alkyl), -OCF,, CF3. -CH.OH, ^HfiCH, or 
-CH2OCH2CH3; 

R„ is hydrogen, hydroxy, fluoro, or methoxy; 
R,2 is hydrogen or 0,-0^ alkyl; and 

R,B and R,, are each, independently, hydrogen, hydroxy, methyl, ethyl, methoxy, 
or ethoxy, except that R,e and R„ are not both methoxy or ethoxy; 
or R„ and R,, together fomrj an 0x0 (=0) group; 

with the proviso that when G is oxygen, sulfur. NH or NCH,, it is double bonded 
to the five membered ring of sfructure III, and with the further proviso that R^ is absent 
when the nitrogen to which It is attached is double bonded to an adjacent ring caribon 
atom. 

More specific embodiments of this Invention include compounds of thefomiula 
I. II or ill wherein: (a) B is •m.R,. .NHCHR,R,. -SCHR^R, or -OCHR,R,: R, is C^-C, 
alkyl. which may optionally be substituted with one hydroxy, fluoro, CF,, or C,-C2 alkoxy 
group and may optionally contain one double or triple bond; and R^ is benzyl or C,-Ce 
alkyi which may optionally contain one carbon-carbon double or triple bond, wherein 
said C,^e alkyl or the phenyl moiety of said benzyl may optionally be substituted vwth 
fluoro. CF3, C,-C2 alkyl, or C,-C, alkoxy; or (b) B is -CR.R^R,, wherein R, is C,-C, alkyl 



20 
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which may optionally be substituted with one C^-Cs alkoxy, CF^, fluoro or hydroxy 
group; R2 is benzyl or C^-C^ alkyi wherein said C,-Ce or the phenyl moiety of said 
benzyl may optionally be substituted with one C^-C^ alkyI, CF3, C^-C^ alkoxy, fluoro, 
chloro or bromo group; and R„ is hydrogen or fluoro. 
5 Other more specific embodiments of this invention include compounds of the 

formula I, II or III wherein is C^-Cg alkyi which may optionally be substituted by 
fluoro, CF3, hydroxy, C^-Cj alkyI or C1-C2 alkoxy and may optionally contain one 
carbon-carbon double or triple bond, and is C^-C^ alkyi which may optionally be 
substituted with fluoro, chloro, CF3, C,-C4 alkyi or C,-C4 alkoxy. 
10 Other more specific embodiments of this invention include compounds of the 

* formula I, 11 or 111 wherein R3 is methyl, chloro, or methoxy, R4 is methyl, -CHjOH, 
. cyano,trifiuoromethoxy, methoxy, trifluoromethy I, chloro, -COOCH3, -CH2OCH3, -CHjCI, 
-CHjF, amino or nitro; Rg is hydrogen, methyl or ethyl and R5 is phenyl or pyridyl 
wherein said phenyl or pyridyl is substituted by two or three substituents independentiy 
15 selected from fluoro, chloro, bromo, iodo, C,-C4 alkoxy, trifluoromethyl, C^-Cg alkyl 
which may optionally be substituted with one hydroxy, C^-Cj alkoxy or fluoro group and 
may optionally contain one carbon-carbon double or triple bond, -(C1-C4 alkylene)0(Ci- 
C2 alkyl). C,-C3 hydroxyalkyi, hydroxy, formyl, -000(0^-02 alkyl), -(C^-Cj 
alkylene)amino, and -(C(0)(C,-C4 alkyl). 
20 Examples of preferred compounds of this invention are: 

4-(1-ethyl-propoxy)-2,5-dimethyI-6-(2,4,6-trimethyl-benzyl)-pyrimidlne; 
2-(4-bromo-2,6-dimethyl-phenoxy)-4-(1-ethyl-propoxy)-3,6-dimethyl-pyridine; 

2- {4-ethyl-2,6-dimethyl-phenoxy)-4-{1-ethyl-propoxy)-3,6-dimethyl-pyridine; 

3- ethyl-4-(1-ethyl-propoxy)-6-metiiyl-2-(2,4,6-trimethyl-phenoxy)-pyridine; 
25 2-(2,6-dlmethyl-4-propyl-phenoxy)-4-(1 -ethyl-propoxy)-3,6-dimethyl-pyrldine; 

4- (1-ethyl-propoxy)-2-(4-methoxy-2,6-dimethyl-phenoxy)-3,6-dimethyl-pyridlne; 
2-(4-ethoxy-2,6-dimethyl-phenoxy)-4-(1-ethyl-propoxy)-3,8-dimethyl-pyridine; 
2-(4-chloro-2,6-dimethyl-phenoxy)-4-(1-ethyl-propoxy)-3,6-dimeUiyl-pyridine; 
4-(l-melhoxymethyl-propoxy)-3,6-dimethyl-2-(2.4,6-trimethyl-phenoxy)-pyridine; 

30 [3,6-dimethyl-2-(2,4,5-trimethyl-phenoxy)-pyridin-4-yll<liethyl-amine; 

[3,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-yl]-etiiyl-propyl-amine; 
[2,5-dimethyl-6-(2,4,6-trimethyl-phenoxy)-pyrimidin-4-yl] (1 -ethyl-propyl)-amlne; 
butyl-[3.6-dimethyl-2-(2,4.6-trimett)yl-phenoxy)-pyridin-4-yl]-ethyl-amine; 
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4-(1-ethyl.propoxy)-3.6KJImethyl-2.{2.4.6-trimethyl-phenylsul^^^^^^ 

butyl-[2-(4^loro-2.6^imethyl-phenoxy)-3.6-dime%|-pyrid^^^ 

4K1-ethyI-propylamlno)-S-methyl-2.(2A6-trimethyl-phenoxy)-^^^^^^ 
acid methyl esten 

5 P'"''"^y'-f2-(2.4.6-trimethyl-phenyIsulfanyl)-p^^^^^^ 

4-(1.ethyl-propyIamino)-6-methy|.2-{2.4.6-trimethyl-phenoxy)-pyrldln-3-y|ll 
methanol; ^ ^ 

I2-(4^Ioro.2.6^imethyI-phenoxy).3.6^imethyl-pyridh^^^^^ 
1-(ethyI-propy.H6-methyl-3-nitro-2-{2.4.6-trimethy^ 
10 N4-(1.ethyl-propy0.6-methyl-3-nitro-N2.{2.4.6-trjmethyl-phenyI).^^^^^^^ 



diamine; 



amine; 

15 

amine; 



N4-(1-ethyI-propyl)-6^ethy|.2-(2A6.trimethyl-phenoxy)^^^^^^ 
3.Mimethy|.2-(2A6-trimethyl-phenoxy)-pyridin^y|]^hyN^^^^^^ 

N4-(1^thyI.propyI)-6.methyf.N2-(2A6-tnmethyI^henyI).p^^^^^ 
[3<^Ioromethy.^ethyl-2.(2A6.trimethyl-phenoxy)pyri^^ 



[3.6KJimethyl-2H2,4.6-trimethyl-phenoxy)-pyridin-4.yl].(l.^^^^ 
<'-^*^y'*P~Py'H2-ni«%'-5-nitro^(2A6.trimelhyf^^ 

20 amine; 

(1^yll>ropyl)-I3-methoxymethyl^methyI-2-(2.4.6Whyl-^^ 
yl] -amine; 

diamine; ' 

25 t2-{4^^^'°~-2.6-dimethyl-phenoxy)-3,6Kiimethy|.p^^^^^^ 

4-(l-ethyl-propoxy)-3.6-dlmethyl-2-(2.4.6-trimethyIphenoxy).p^^^^^ 
butyl-[2,5-dlmethyl- 

dlpyrimldln-4-yI]-ethyI-amlne; 



butyI-[2.5-dlmethyI-7-(2.4.6-trimethyIphenyl).6.7-dihydro-5H-pyrroloI2.3- 



^<'''^-«*'^y'^'"°)-2.5^Jmethyl-7-(2Ae-trimeft^^ 
30 d]pyrimidln-6-one; -pywioi^,* 

4-{1^thylpropoxy).2.5Kllmethyl-6-(2A6-trimethylphenoxy)^>yrlmldine- 
NWN-ethyl-2.5-dImethyl-NH2.4.6-trimethylphenyI).pyrlmW^^ 
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(1-ethyl-propyl)-I5-methyl-3-(2,4.64fimethyH)henyl^^ 

amine; 

[2,5-dimethyl-3-(2,4,6-trimethyl-phenyI)-3H-imidazo[4,5-blpyridin^ 
propyl)-annine; 

5 N4-(1-ethyl-propyl)-6,N3-dimethyI-2-(2,4,64rimethyl-phenoxy)-pyridine-3,4- 
diamine; 

N4-(1-ethyl-propyl)-6,N3,N3-trimethyl-2-(2,4,6-trimethyl-phenoxy)^^ 
diamine; 

6-(1-ethyl-propoxy)-2-methyl-N4-(2,4,64rimetlnyl-phenyl)-pyrimldine-4,5-di^ 
1 0 [4-{1 -ethyl-propoxy)-3,6-dimethyl-pyridin-2-yl]-(2,4,6-trimethylphenyl)-amine; 

and 

6-(ethyl-propyl-amino)-27<linrietliyl-9-(2,4,64rimethylplienyl)-7,9-di 

one. 

The invention also relates to a phamDaceutical composition for the treatment of 

15 (a) a disorder the treatment of which can be effected or facilitated by antagonizing CRF, 
including but not limited to disorders induced or facilitated by CRF, or (b) a disorder 
selected from Inflammatory disorders such as rheumatoid arthritis and osteoarthritis, 
pain, asthma, psoriasis and allergies; generalized anxiety disorder; panic; phobias; 
obsessive-compulsive disorder; post-traumatic stress disorder; sleep disorders Induced 

20 . by stress; pain perception such as fibromyalgia; mood disorders such as depression, 
including major depression, single episode depression, recurrent depression, child 
abuse induced depression, and postpartum depression; dysthemia; bipolar disorders; 
cyclothymia; fatigue syndrome; stress-induced headache; cancer; irritable bowel 
syndrome, Crohn's disease; spastic colon; human immunodeficiency virus (IHIV) 

25 infections; neurodegenerative diseases such as Alzheimer's disease, Parkinson's 
disease and l-luntington's disease; gastrointestinal diseases; eating disorders such as 
anorexia and bulimia nen/osa; hemorrhagic stress; chemical dependencies and 
addictions (e.g., dependencies on alcohol, cocaine, heroin, benzodiazepines, or other 
drugs); dmg and alcohol withdrawal symptoms; stress-induced psychotic episodes; 

30 euthyroid sick syndrome; syndrome of inappropriate antidiarrhetic homione (ADH); 
obesity; infertility; head traumas; spinal cord trauma; ischemic neuronal damage (e^g., 
cerebral Ischemia such as cerebral hippocampal ischemia); excltotoxic neuronal 
damage; epilepsy; stroke; immune dysfunctions including stress induced immune 
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dysfuncUons (e^. porcine stress syndrome, bovine shipping fever, equine paroxysmal 
fibrillation, and dysfunctions Induced by confinement in chickens, sheering stress in 
sheep or human-animal Interaction related stress in dogs); muscular spasms; urinary 
Incontinence: senile dementia of the Alzheimer's type; multiinfarct dementia; 
5 amyotrophic lateral sclerosis; and hypoglycemia in a mammal. Including a human.' 
comprising an amount of a compound of the formula I. II or III. or a phannaceutically 
acceptable salt thereof, that is effective in the treatment of such disorder, and a 
pharmaceutically acceptable carrier. 

The Invention further includes a method for the treatment of (a) a disorder the 
1 0 treatment of which can be effected or facilitated by antagonizing CRF. Including but not 
limited to disorders Induced or facilitator by CRF. or (b) a disorder selected from 
Inflammatory disorders such as riieumatoid arthritis and osteoarthritis, pain, asthma, 
psoriasis and allergies; generalized anxiety disorder; panic; phobias; obsessive^ 
compulsive disorder; post-traumatic stress disorder; sleep disorders Induced by stress; 
15 pain perception such as fibromyalgia; mood disorders such as depression, including 
major depression, single episode depression, recurrent depression, child abuse 
induced depression, and postpartum depression; dysthemla; bipolar disorders; 
cyclothymia; fatigue syndrome; stress-Induced headache; cancer; Irritable bowel 
syndrome: Crohn's disease; spastic colon; human Immunodeficiency virus (HIV) 
20 Infections: neurodegenerative diseases such as Alzheimer's disease. Pari<inson's 
disease and Huntington's disease; gastrointestinal diseases; eating disorders such as 
anorexia and bulimia nen/osa; hemorrtiagic stress; stress-induced psychotic episodes; 
euthyroid sick syndrome; syndrome of Inappropriate antidlarrheBc honnone (ADH).' 
obesity; infertility; head traumas; spinal cord trauma; ischemic neuronal damage (g^. 
25 cerebral ischemia such as cerebral hippocampal ischemia); exdtotoxic neuronal 
damage; epilepsy; stroke; Immune dysfunctions including stress induced Immune 
dysfunctions (e^. porcine stress syndrome, bovine shipping fever, equine paroxysmal 
fibrillation, and dysfunctions induced by confinement in chickens, sheering stress In 
sheep or human-animal interaction related stress in dogs); muscular spasms; urinary 
30 incontinence; senile dementia of the Alzheimer's type; muftiinfarct dementia; 
amyotrophic lateral sclerosis; chemical dependencies and addictions (e^, 
dependencies on alcohol, cocaine, heroin, benzodiazepines, or other drugs); drug and 
alcohol withdrawal symptoms; and hypoglycemia in a mammal, including a human. 
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comprising administering to a subject in need of said treatment an amount of a 
compound of the fomiula I, II or ill or a phannaceutlcally acceptable salt thereof, that 
is effective In treating such disorder. 

The Invention further includes Intermediate compounds of formula 




0- 



whereln R4 and R7 are defined as they are for formula I above; D is chloro, hydroxy or 
cyano; R^g Is methyl or ethyl; Rg is phenyl or pyridyl and Rg is substituted by two or 
three substltuents Independently selected from C,-C4 aiky\, chloro and bromo, except 
30 that no more than one such substituent can be bromo; A is N, CH or 001^,; and Z is 
0, NH. N(CH3). S or CH,, vt^ the proviso that when A is CH or CCH,, then Z must be 
0 or S. 
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Morespecific embodiments of this invention relate to compounds of the fomiula 
X or XI wherein R, is hydrogen or methyl. 

This invention further include intermediate compounds of fomiula 




10 



XII 

wherein R,3 is methyl or ethyl; A is N. CH or CCH3: and wherein when A is N, then B" 
15 and R, are defined, respectively, as B and R, are defined for fomiula I. and when A is 
CH or CH3. then B" is -NR,R, .NHR,R, .OCHR,R, or cyano and R, is an electron 
deficient group such as NO,. -000(0,-0, alkyi), -C(=0)CH3, -COOH or ON. 

A more specific embodiment of this invention relates to compounds of the 
fomiula XII wherein B" is -NR,R, or -NHCHR.R^ and A is CH or CH,. 
20 This invention also relates to aprocessfor preparing acompound of thefomiula 



25 



I. 



B 



I 

or a phamiaceutically acceptable salt thereof, wherein 
A is -CR7 or N; 

B is .NR,R„ -NHCHR,R„ .OCHR,Rj or .SCHR,R,; 
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Z is NH, O, S, -N(C,-C2 alkyi) or -C(R,3Ru), wherein R,3 and R,^ are each, 
independently, hydrogen, trifluoromethyl or methyl, or one of R,3 and R,4 is cyano and 
the other is hydrogen or methyl; 

R, is C^-Ce all<yi which may optionally be substituted with one or two 
5 substituents Rg independently selected from the group consisting of hydroxy, fluoro, 
chloro, bromo, iodo, CF3 and C,-C4 alkoxy, and wherein said C,-Ce alkyI and the (C,- 
C4)alkyl moiety of said C^-C4 alkoxy may optionally contain one carbon-carbon double 
or triple bond; 

R2 is C1-C12 alkyl, aryi or -(C,-C4 alkylene)aryl wherein said aryl is phenyl, 

10 naphthyl, thienyl, benzothienyl, pyridyl. quinolyl, pyrazinyl. pyrimidyl, imidazolyl, furanyl, 
benzofuranyl , benzothiazoly! , isothiazolyl, benzlsothiazoly I , benzisoxazoly I , 
benzimidazolyl, indolyl. or benzoxazolyl; 3- to 8-membered cycloalkyi or -(Ci-Ce 
aIkylene)cycloaIkyl, wherein one or two of the ring carbons of said cycloalkyi having at 
least 4 ring members and the cycloalkyi moiety of said -(C,-Ce alkylene)cycloalkyl 

1 5 having at least 4 ring members may optionally be replaced by an oxygen or sulfur atom 
or by N-Rg wherein R9 is hydrogen or C,-C4 alkyl; and wherein each of the foregoing 
R2 groups may optionally be substituted with from one to three substituents 
Independently selected from chloro, fluoro and C,-C4 alkyl, or with one substituent 
selected from bromo. iodo, C^-Ce alkoxy, -0-C0-(C,-C6 alkyl). -0-CO-N{C,-C4.alkyl){C,- 

20 Cj alkyl), -S(C,.Ce alkyl), CN, NO2. -S0{C,-C4 alkyl). and -S02(C,-C4 alkyl). and wherein 
said C1-C12 all^yl and the C^-C^ alkylene moiety of said -(C^-C^ alkylene)aryl may 
optionally contain one carbon-carbon double or triple bond; 

or -NR^Rj may fonn a saturated 5- to 8-membered carbocyclic ring which may 
optionally contain one or two carbon-carbon double bonds and in which one or two of 

25 the ring carbons may optionally be replaced by an oxygen or sulfur atom; 
R3 is methyl or ethyl; 

R4 is hydrogen, C,-C4 alkyl, fluoro, chloro. bromo, iodo, C,-C4 alkoxy. 
trifluoromethoxy, -CHjOCHg, -CH2OCH2CH3, -CH2CH2OCH3, -CH2OF3. CF3, amino, nitro, 
.NH(CrC4 alkyl). -N(CH3)2. -NHCOCH3, -NHCONHCH3, -S0„(CrC4 alkyl) wherein n is 
30 0. 1 or 2, cyano, hydroxy, -C0(C,-C4 alkyl). -CHO, cyano or -C00(C,-C4 alkyl) wherein 
said C,-C4 alkyl may optionally contain one double or triple bond and may optionally 
be substituted wth one substituent selected from hydroxy, amino, -NHCOCH3, -NH(C|- 
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alkyi), .N(C,.C, alkyl),, -COO(C,-C, alkyi). -CO(C,-C, alkyl). C-C, alkoxy. C-C, 
thioalkyl, fluoro, chloro, cyano and nitro; ' ' ^ 

Re Is phenyl or pyridyl, and is substituted with from one to three substituents 
Independently selected from fluoro. chloro. C,-Ce alkyl. and C,-C, alkoxy. or with one 
5 substituent selected from hydroxy, iodo. bromo. fom^yl. cyano. nitro. frifluoromethyl 
amino, -(C,-C, alkyl)0(C,.C«)aIkyl. -NHCH3, -N(CH3)„ -COOH. -COO(C,-C, alkyl)' 
-CO(C,-C, alkyl). -SO,NH(C,-C, alkyl). -SO,N(C,-C, alkyl)(C,-C, alkyl). -SO.NH,' 
-NHSO,(C,-C, alkyl), -S(C,-C, alkyl) and -SO,(C,-C, alkyl). and wherein the C,-C, alkyl 
and C,-C, alkyl moieties of the foregoing R, groups may optionally be substituted with 
10 one or two fluoro groups or with one substituent selected from hydroxy, amino, 
methylamino, dimethylamino and acetyl; and 
R7 is hydrogen or methyl; 

or a pharmaceutically acceptable salt of such compound; 
comprising reacting a compound of the formula 

15 

0 



20 . 



IV 

wherein R,3 is methyl or ethyl. D is chloro and A, 2, R, and R^ are defined as 
above, with a compound of the fomiula BH. wherein B is defined as above, in the 
presence of a base; and then optionally converting the compound of fomiula I fomied 
25 in such reaction into a phamiaceutically acceptable salt. 

This invention also relates to a process for preparing a compound of the formula 



30 
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5 




I 

or a pharmaceutically acceptable salt thereof, wherein 
10 Ais-CR^or N; 

B is -NR^Rj, -CR,R,R„, -C(=CR2R,2)R,. -NHCHR.R^, -OCHR^R^, -SCHR.R,. 
.CHR2OR12. -CHRjSR^j, -C(S)R, or-C(0)R2; 

Z is NH, 0, S. -N(C^-C2 alkyl) or .C(R,3RiJ, wherein R,3 and R,4 are each, 
independently, hydrogen, trifluoromethyl or methyl, or one of R,3 and R,4 is cyano and 
15 the other is hydrogen or methyl; 

R, is C^-Cg alkyl which may optionally be substituted with one or two 
substituents Rg independently selected from the group consisting of hydroxy, fluoro, 
chloro, bromo, iodo, CF3 and C^-C^ alkoxy, and wherein said C^-C^ alkyl and the (C,- 
C4)alkyi moiety of said C,-C4 alkoxy may optionally contain one carbon-carbon double 
20 or triple bond; 

R2 is alkyl, aryl or -(C,-C4 alkylene)aryl wherein said aryl is phenyl, 

naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl, pyrimidyl, imidazolyl, furanyl, 
benzofuranyl, benzothiazolyl. isothiazolyl, benzisothiazolyl, benzisoxazolyl, 
benzimldazolyl, indolyl, or benzoxazolyl; 3- to 8-membered cycloalkyi or -{C^-C^ 

25 alkylene)oycloalkyl, wherein one or two of the ring carbons of said cycloalkyi having at 
least 4 ring members and the cycloalkyi moiety of said -{C^-Ce alkylene)cycloalkyl 
having at least 4 ring members may optionally be replaced by an oxygen or sulfur atom 
or by N-R9 wherein Rg is hydrogen or C,-C4 alkyl; and wherein each of the foregoing 
R2 groups may optionally be substituted with from one to three substituents 

30 independently selected from chloro, fluoro and C,-C4 alkyl, or with one substituent 
selected from bromo, iodo, C,-Ce alkoxy. -0-CO-(C,-Ce alkyl), -0-C0-N{C,-C4 alkyl)(C,- 
Cj alkyl), .SCCi-Ce alkyl), CN, NOj, -S0(C,-C4 alkyl), and -S02(C|.C4 alkyl), and wherein 
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said C,-C„ aikyi and the C,-C, aJkylene moiety of said .(C,-C, alkylene)aryl may 
optionally contain one carbon-carbon double or triple bond; 

or -NR,Rj may fonn a saturated 5- to 8-membered carbocyclic ring which may 
optionally contain one or two carbon-carijon double bonds and in which one or two of 
5 the ring carbons may optionally be replaced by an oxygen or sulfur atom; 

R3 is methyl, ethyl, fluoro, chloro, bromo. iodo, cyano. methoxy, OCF3, 
methylthio, methylsulfonyl, CHjOH. or CH2OCH3; 

R4 is hydrogen, C^-C^ alkyi, fluoro. chloro. bromo. iodo. 0,-0^ alkoxy 
trifluoromethoxy. -CH.OCH,, -CH.OCH.CH,. -CH,CH,0CH3. -CH.OF,. CF3. amino, nitro' 
10 -NH(C,-C, alkyI). -N{CH3), -NHCOCH3. -NHCONHCH3. -SO„{C,-C, aikyI) wherein n is 
0, 1 or 2, cyano, hydroxy. -CO(C,-C, alkyl). -CHO. cyano or -COO(C,.C^ alkyi) wherein 
said C,-C, alkyl may optionally contain one double or triple bond and may optionally 
be substituted with one substituent selected from hydroxy, amino. -NHCOCH3. -NH(C,- 
C, alkyi). -N(C,.C, alkyl),. -COO(C,-C, alkyl). -CO(C,-C, alkyl). C,<:3 alko^iy. C,<:, 
15 thioalkyl. fluoro, chloro, cyano and nitro; 

Rs is phenyl or pyridyl and R^ is substituted with from one to three substituents 
independently selected from fluoro. chloro. C,.Ce alkyl. and C,-C. alkoxy, or with one 
substituent selected from hydroxy, iodo, bromo. formyl, cyano. nitro. trifluoromethyl. 
amino, .(C,-Ce aIkyl)0(C,-Ce)alkyl. -NHCH,. -NCCH,),. -COOH. -COO(C,-C, alkyl).' 
20 -CO(C,-C, alkyl), -SO,NH(C,-C, alkyl). .SO,N(C,-C, aIkyl)(C,-C, alkyl). -SO3NH,.' 
.NHSO,(C,-C, alkyl). .S(C,.Ce alkyl) and -SO,(C,.C, alkyi), and wherein the 0,-0, aik^ 
and C,-Ce alkyl moieties of the foregoing Rg groups may optionally be substituted with 
one or two fluoro groups or with one substituent selected from hydroxy, amino, 
methylamino. dimethylamino and acetyl; and 
25 R, is hydrogen or methyl; 

with the proviso that when A is CH or CCH,. then R, is an electron deficient 
group such as NOj. -C00(C,-C4)alkyl. -C(=0)CH3. -COOH or ON; 
or a pharmaceutlcally acceptable salt of such compound; 
comprising reacting a compound of the formula 
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XII 

wherein R,^ is methyl or ethyl and A is N, CH or CCH3; and wherein when A is N, then 

B" and R4 are defined, respectively, as B and R4 are defined in claim 1 , and when A 
10 is CH or CH3, then B" is -NR^R^, -NHRiR^, -0CHR,R2 or cyano and R4 is an electron 

deficient group such as NO^. -C00(CrC4 alkyi), -C(=0)CH3, -COOH or CN; 

with a compound of the formula RgZH, wherein R5 and Z are defined as above, 

and then optionally converting the compound of fomiula I formed by such reaction into 

a pharmaceutically acceptable salt. 
1 5 This invention also relates to a process for preparing a compound of the formula 

D 




IV 

a wherein R^g is methyl or ethyl; 

D is chioro; 
25 A is -CR7 or N; 

Z is NH, O, S, -N(C,-C2 all^yl) or -C(R,3R,4), wherein R,3 and R,4 are each, 
independently, hydrogen, trifluoromethyl or methyl, or one of R,3 and R^^ is cyano and 
the other is hydrogen or methyl; 

R4 is hydrogen, C,-C4 alkyi, fluoro, chioro, bromo, lodo, C,-C4 alkoxy, 
30 trifiuoromethoxy, -CHaOCHa, -CHjOCH^CH,, -CH2CH2OCH3, -CH2OF3. CF3, amino, nitro, 
-NH(C,.C4 alkyl), -N(CH3)2, .NHCOCH3, -NHCONHCH3. -S0„(C,-C4 alkyI) wherein n is 
0, 1 or 2, cyano, hydroxy, -C0(C,-C4 alkyl), -CHO, cyano or -C00(C,-C4 alkyl) wherein 
said C1-C4 alkyl may optionally contain one double or triple bond and may optionally 
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be substituted wrth one substrtuent selected from hydroxy, amino, -NHCOCH3, -NH(C,- 

Cj alkyl). -N(C,-C2 alkyl)j. -COO(C,-C, alkyi), .C0(C,-C4 alkyi). 0,-0^ alkoxy. C.-C, 

thioalkyi, fluoro, chloro, cyano and nitro; and 

R5 Is phenyl or pyridyl, and Rg is substituted with from one to three substituents 
5 Independently selected from fluoro, chloro, C,-C6 alkyl, and C.-Cg alkoxy, or with one 

substltuent selected from hydroxy, iodo. bromo. formyl, cyano. nitro, trifluoromethyl, 

amino. -(C,-Ce alkyl)0(C,-CJalkyl. -NHCH^. -H{CH,),. -COOH, -000(0,-0^ alkyl). 

.CO(C,-C, alkyl). -S02NH(C,.C, alkyl). -S02N(C,-C, alkyl)(C,-Cj alkyl), -SO^NH^.' 

-NHSO,{C,-C, alkyl), -8(0,-0^ alkyl) and -S0,(C,-C6 alkyl), and wherein the C^-C, alkyl 
0 and C,.Cfl alkyl moieties of the foregoing R5 groups may optionally be substituted with 

one or two fluoro groups or with one substituent selected from hydroxy, amino, 

methylamino. dimethylamino and acetyl; 

comprising reacting a compound of the formula 



15 




20 0- 



X 

wherein R,^, R^ and Rg are defined as above and R, is hydrogen, methyl, fluoro, chloro, 
bromo, Iodo, cyano, hydroxy. ^(0,-0^ alkyl). -C(0){C,-C4 alM). -C{0)0(C,.C4 a«kyl). 
25 -OCF3. CF3. -CHPH, -CHJOCH3 or -CHjOCH^CHg. with phorphonis trichloride. 

This Invention also relates to a process for preparing a compound of the formula 



30 
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5 




0- 



X 

10 wherein Rig is methyl or ethyl; 
A is -CR7 or N; 

Z is O, S, or-C(R,3Ri4), wherein R,3 and R^^ are each, independently, hydrogen, 
trifluoromethyl or methyl, or one of R,3 and R14 is cyano and the other is hydrogen or 
methyl; 

15 R4 is hydrogen, C,-C4 alkyi, fluoro, chloro, bromo, iodo, C^C^ alkoxy, 

trifluoromethoxy, -CH2OCH3, -CH2OCH2CH3, -CH^CH^OCHa, -CH^OFj, CF3, amino, nitro, 
.NH{Ci-C4 alkyI), -N(CH3)2, -NHCOCH3, .NHCONHCH3, -S0„(C,.C4 alkyI) wherein n is 
0, 1 or 2, cyano, hydroxy, -C0(C,-C4 alkyl). -CHO, cyano or -C00{Ci-C4 alkyI) wherein 
said C^-C4 aikyi may optionally contain one double or triple bond and may optionally 

2Q be substituted with one substituent selected from hydroxy, amino, -NHCOCH3, -NH(C,- 
C2 alkyl), -N(C,-C2 alkyl)^, -C00(C,-C4 alkyl), -C0(C,-C4 alkyl). C^C^ alkoxy, C^-Ca 
thioalkyi, fluoro, chloro, cyano and nitro; and 

R5 is phenyl or pyridyl, and R5 is substituted with from one to three substituents 
Independently selected from fluoro, chloro, C^-Cq alkyl, and C^-Cg alkoxy, or one 

25' substituent selected from hydroxy, iodo, bromo, formyl, cyano, nitro, trifluoromethyl, 
amino, -(C^-Ce alkyl)0(C,.C6)alkyl, -NHCH3, -N(CH3)2. -COOH. -000(0,-04 alkyl), 
-00(0,-04 alkyl). -SO2NH{0,-04 alkyl), .S02N(0,-04 a!kyI)(0,-02 alkyl). .SOjNHj, 
-NHS02(0,-04 alkyl). -S(0,-06 alkyl) and -S02(0,-0e alkyl). and wherein the 0,-04 alM 
and 0,-Oe alkyl moieties of the foregoing Rg groups may optionally be substituted with 

30 one or two fluoro groups or with one substituent selected from hydroxy, amino, 
methylamino, dimethylamino and acetyl; 

comprising reacting a compound of the fonnula 
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XI 

1 0 wherein R^, and R,g are defined as above, with a compound of the formula RgOH or 
RgSH, wherein Rg is defined as above, in the presence of a base. 

Detailed Description of the Invention 
Methods of preparing the compounds and compositions of this invention are 
described below. In the discussion and reaction schemes that follow, R, through Rg, 
15 R„, R,2, R,e, R,7, R,g, A, B, G, the dashed lines and structural formulae I, II, III, X, XI, 
XII and IV, unless othenvrise indicated, are defined as above. 

Whenever reference is made herein to C,-Ce alkyi, a straight or branched chain 
alkyI of one to six carbon atoms is meant, such as methyl, ethyl, Isopropyl, t-butyl or 
hexyl. 

20 Whenever Rj or Rg is a heterocyclic group, attachment of the group is through 

a carbon atom. 

Whenever reference is made herein to C,-C4 alkyI or C,-Ce alkyI which "may 
contain one double or triple bond" in the definitions of R„ R, and R3. it is understood 
that at least two carisons are present in the alkyI for one double or triple bond. 

25 Whenever reference is made herein to halo or halogen, fluoro, chloro, bromo 

or iodo is meant unless indicated othenvise. 

Compounds of the fonnula I wherein B is -NR,R2. -NHCHR,Rj, -OCHRjRj or 
-SCHR,R2, and R3 is methyl, ethyl or chloro (hereinafter R,,) may be prepared by 
reaction of a compound of the formula IV wherein D is Q, and A, R^, Rg, and 2 are as 

30 defined above witii reference to fomiula I, vm a compound of the formula BH wherein 
B is as defined immediately above. The reaction is canied out in a solvent in the 
presence of a base at a temperature of between about 0" to about 230^^0. Suitable 
solvents are organic solvents such as tetrahydrofuran (THF), acetonitrile, 
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dimethylsulfoxide (DMSO), acetone, Cs-C^g alkyi alcohol, chloroform (CHCI3), benzene, 
xylene, toluene, sulfolane. pyridine, quinoHne, 2,4,6-trimethylpyridine. acetamlde, dl-(C,- 
C2)alkylacetamlde or l-methyl-a-pyn-olidinone. 

A preferred method of preparing compounds of the formula I wherein A is -CR7 
5 and B is -NR^R^ or -NHCHR^Rj is the two step procedure described below. Rrst, a 
compound of the formula IV is reacted with an excess of R,NH2 or NH3 or an equivalent 

NHa precursor fe.a. . NaNg, nBu4N*N3- or NHjOH) at temperature from about 75^0 to 

about 250^0 and at a pressure from about 0 to about 300 psi, in an appropriate 
solvent, as described above, to form a compound of the formula I wherein B is -NHR^, 

10 -NHj, -NH2OH or -N3. Compounds of the formula I wherein B Is -N3 or -NH^OH can be 
converted into the coresponding compounds of formula I wherein B is -NH2 by 
methods well known In the art such as hydrogenation or reduction. Alkylation of a 
compound of the fonnula I wherein B Is -NHR, or -NH2 with an appropriate alkyI halide 
in the presence of an appropriate base such as lithium or sodium bistrimethylsllyiamide, 

15 lithium or sodium diisopropylamide, n-butyllithium or potassium t-butoxide, in an 
appropriate solvent such as THF, dioxane or methylene chloride, will yield the 
con^esponding compound of formula I wherein B is -NR,R2. Alternatively, reductive 
aminatlon of a compound of the fomriula I wherein B Is -NHR| or -NH2, for example, 
acyiation, followed by reduction with a borohydride fe.o. . sodium borohydride) will form 

20 the corresponding compound of formula I wherein B is -NR)R2 or NHCHR^R2. 

When B is -NR^Rj or -NHCI-IR,R2, an excess of BH may be used both as a 
reagent and as a base. Bases other than BH such as potassium carbonate, tri-(C)- 
Ce)alkylamine or sodium hydride may also be used. The reaction is carried out at a 
temperature of about 75^ to 230^0. When the reaction is earned out in the presence 

25 of a base, such as sodium hydride, potassium C^-C^ alkoxide, or an organolithium 
compound such as n-butyllithium, a molar equivalent of the amine is used. 

When B is -OCHR1R2 or -SCHRiRj, a base which is capable of deprotonating 
BH may be used, such as an alkali metal hydride such as sodium or potassium 
hydride, or an organometallic base such as sodium diisopropylamide, sodium 

30 bis(trimethylsilyl)amideJithiumdiisopropylamide,Iithiumbis(trimethylsilyl)amide,sodium 
or potassium C,-C4 alkoxide, or n-butyllithium. The solvent used can be, for example, 
tetrahydrofuran, acetonitrile, dimethylsulfoxide, acetone, methylene chloride, toluene, 
a C2-C5 alcohol, chloroform, benzene, xylene, or l-methyl-2-pyn'olidinone, and the 
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reaction temperature can range from about OOC to about 1 80oC, and is preferably from 
about SOOC to about 80° C. 

Compounds of the fonnulae I, li and III wherein B is as defined with reference 
to fonnulae I, II and III and R3 is defined with reference to the same except that R3 is 
5 not methyl or ethyl (hereinafter Rjq, which is defined as R3 with the exception that it can 
not be methyl or ethyl) may be prepared by reacting a compound of the fonnulae I, II 
or III wherein Rj is chloro with a nucleophile of the fomnula RjqH with or without an 
organic or Inorganic base. Suitable bases include sodium and sodium hydride, wrfnen 
RjqH is an all<anol or an alkane thiol; and weaker bases such as potassium carbonate 

10 or triethylamine when R20H is an amine. The compounds of formula I wherein R^g is 
fluoro may be prepared from the con-esponding compounds wherein is chloro on 
reaction wnth tetrabutylammonium fluoride. Suitable solvents are dimethylsulfoxide, 
tetrahydrofuran, or methylene chloride, preferably tetrahydrofuran. 

Compounds of the fonnula I wherein B Is -CRiRjR,,, -C(C=CR2R,2)R,, 

15 -CHRjOR,^, -CHRjSRij, or -C(0)Rj, and R3 is R,9, as defined above, may be prepared 
as depicted in Scheme I. 
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Compounds of the formula IV wherein D is cyano and A, R4. R5, and R^g are as 
defined above having fonnula IVA (not shown), prepared by reacting the con-esponding 
compound wherein D is chloro with potassium cyanide or copper cyanide in 
dimethylsulfoxide, l-methyl-2-pyn'ondinone, N,N-djmethylfonnamlde (DMF) or 
5 acetamide, are reacted with a Grignard reagent containing group Rj, as defined above, 
to form the compounds of formula lA. Further reaction of the compound of formula lA 
with a Grignard reagent containing R, as defined above provides the compound of 
fomiula IB. Con-esponding compounds of formula IC wherein B' is -CR^RjRu. or 
-C(C=CR2Rt2)Ri may be prepared by conventional methods. Thus, reaction of IB with 

10 an acid, such as concentrated sulfuric acid in acetic acid, or Burgess inner salt, such 
as (carboxysulfamoyl)triethylammonium hydroxide methyl ester, gives a compound of 
formula IC wherein B' is -C(=CR2Ri2)Ri- Hydrogenation of a compound wherein B' is 
-C(=CR2R,2)R, using a palladium/carbon (Pd/C) or platinum dioxide catalyst gives a 
compound IC wherein B' is CHR, R^. Reaction of compound IB with diethylaminosulfur 

1 5 trifluoride or triphenylphosphine/carbontetrachloride affords a compound IC wherein B' 
is -CR^R^F or -CR^R^CI, respectively. Reduction of a compound of fomiula lA with 
sodium borohydride gives a compound I wherein B is -CHR^OH. Alkylatlon of this 
-CHR2OH group with alkyi halide such as alkyi iodide In the presence of a base such 
as sodium hydride at room temperature affords a compound of formula I wherein B is 

20 . -CHRjOR,2. 

Compounds of the formula II wherein R3 is R,g as defined above may be 
prepared from compounds of the formula IV wherein R,b, R^, R5 and A are as defined 
before, D is chloro, and YR^, is NH or -CHR^i wherein R^, is cyano or -C00(C,.C4 
alkyi), hereafter formula IVB. as shown in Scheme 2. 

25 * 
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Compounds of the formula VII wherein and Rg are each hydrogen and Y is 
N may be prepared by heating compounds of formula IVB with an acid catalyst in a 
suitable solvent such as toluene, benzene, t-butanol, acetonitrile and acetone, 
preferably toluene. The add catalyst may be sulfuric acid, hydrochloric add. p-toluene 
5 sulfonic add, or methylsulfonic add, preferably p-toluene sulfonic acid. 

When Y In formula IVB is CH or N, a base may be used to deprotonate the 
proton of the compound of fomiula IVB. Suitable solvents are tetrahydrofuran. toluene, 
and methylene chloride, suitable reaction temperatures are between about -78 »C and 
100°C, preferably -78° to 50°C. and suitable bases are sodium hydride, potassium 
10 hydride, potassium t-butoxide, lithium bis(trimethylsilyl) amide, and lithium or sodium 
diisopropylamide. 

Compounds of the formula Vll wherein and R^ are each hydrogen may be 
deprotonated with a base such as sodium hydride, or an organometallle compound 
such as lithium bis(trimethylsilyl)amide followed by quenching with an electrophile 
1 5 compound containing the group R^, such as R^L wherein L is a leaving group such as 
iodo, bromo, mesylate, tosylate or with p-tolyI-N-fluoro-N-C,-C, alkyi sulfonamide, 
iodine, p-nltrobenzene. dimethylfomiamide. di(C,-C^ alkyl)ketone, fomialdehyde. (C,-C4 
alkyI) aldehyde or bromine, to provide a compound of fomfiula Vll wherein Is fluoro, 
chloro, bromo. iodo. hydroxy. 0,-0^ alkyl. 8(0,-0^ alkyl). CHO. CH(0H)(C,-C4 alkyI). 
20 C(0H)(di-C,-C4 alkyl) or CH^OH. Further conventional alkylatfon of the hydroxy group 
or oxidation of the thioalkyi group leads to compounds of fomiula Vll wherein R^ is C,- 
alkoxy and S0„(C,-C4 alkyl) wherein n is 1 or 2. respectively. Oxidation of 
compounds of formula Vll wherein R, is hydroxy and R^ is hydrogen affords 
corresponding compounds wherein CR^R^ Is C=0, which on reductive aminatlon with 
25 an appropriate amine convert into corresponding compounds wherein R, Is amino. The 
compounds of formula Vll wherein R^ is nitro or amino may be formed by reacting 
compounds of formula Vll wherein R4 and R^ are both hydrogen witin alkyl nitrite to form 
compounds wherein CR^R^ Is C=NOH and oxidizing or redudng to give the 
compounds of formula Vll wherein R, Is nItro or amine, respectively. 
30 Compounds of the fomiula Vll, when one of R^ and R, Is hydrogen, may be 

converted Into corresponding compounds wherein R,e and R„ are both hydrogen by 
reduction with a redudng agent such as lithium aluminum hydride in tetrahydrofuran. 
The same reduction leads to compounds wherein R,8 is hydrogen and R„ is hydroxy. 
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when both of R4 and Re are not hydrogen. Aikylation of R17 is hydroxy vwth C1-C4 alkyi 
iodide in the presence of sodium hydride gives the corresponding compound wherein 
Ryy is 0(C,-C4 aiicyl). Reaction of compounds of fomiuia Vil with an organometailic 
compound such as di{C,-Cfl ail<yl)2inc, C^-Cg alkyi lithium, or C^-Ce alkyi 
5 magnesiumbromide affords compounds of formula VIII wherein one of R^e 
C^-Cfi alkyi and the other is hydroxy. 

The conversion of compounds of formula Vlli to corresponding compounds of 
formula II A is by the methods described above for preparation of compounds of f onnula 
I. 

10 The compounds of formula III wherein G is oxygen or sulfur and Rq is hydrogen 

may be prepared by reacting compounds of fonnula I wherein R4 is amino and Z is NH 
with phosgene, diphosgene. triphosgene or thiophosgene. The reaction Is in the 
presence of a base such as tri(C,-C4 alkyl)amine in a suitable solvent, preferable 
tetrahydrofurane at about -78°C to about 50°C, preferably at 0°C to room temperature. 

15 Standard aikylation of these compounds wherein Rg is hydrogen with a suitable base 
such as sodium hydride in a suitable solvent such as dry tetrahydrofuran provides 
compounds of the fonnula III wherein Rg is C^-C^ alkyi. 

Compounds of the formula III wherein G is alkyi may be prepared by reacting 
a compound of the fonnula I wherein R4 is amino and Z is NH vwth a compound of the 

20 formula GCpC^-Cj alkyOa in the presence of an acid such as p-toluenesutfonic acid (p- 
TsOH), methanesulfonic acid (MsOH), hydrogen chloride gas (HCIg) or concentrated 
sulfuric add (H2SO4) in an appropriate sovlent such as toluene, xylene, benzene, 
dioxane or THF at a tempeature from about room temperature to about 140^0, 
preferably from about 50^ C to about the reflux temperature. Alternatively, a compound 

25 of the formula I wherein R4 is amino and Z is NH can be reacted with IG(C=0)]20, 
G(C=0)CI or G(C=0)F in the presence of a base such as pyridine, a derivative of 
pyridine or a tri-(Ci-C4)aIkylamine, in an appropriate solvent such as CH2CI2, CHCI3, 
THF, dioxane, toluene or benzene, at a temperature from about O^C to about the reflux 
temperature of the reaction mixture, preferably from about 0^0 to about room 

30 temperature, followed by ring cyclization under acidic conditions fe.o. , with pTSOH, 
MSOH, HCIg, hydrogen bromide gas (HBr^) or concentrated H2SO4). The ring 
cyclization can be carried out in an appropriate solvent such as a C,-Ce alcohol, 
toluene, xylene, benzene, dioxane or THF. Suitable temperatures for this reaction can 
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range from about room temperature to about 140OC. Preferably, the reacfion 
temperature is between about 50°C and about the reflux temperature. 

Compounds of the fomnula ill wherein G is -0-(C,-C, alkyi) or -OCF3 may be 
prepared by reacting a compound of the fonnula ill wherein G is oxygen and is 
5 hydrogen with a compound of the fomiula GOSO.CF, in the presence of a base such 
as tri(C,-C, aikyl)amine. or with lithium bistrimethylsilylamide in HMPA or DMF, and then 
quenching the reaction with a compound of the fonnula GOSO^OG or G-X wherein X 
is bromo, chloro or SO3CF3. 

The compounds of fomnula IV wherein D is chloro and ZR^ is NHRg may be 
10 prepared from compounds of fonnula V: 



CI 



15 




25 



wherein A and R, are as defined with reference to fomiula I and R,, fs as defined 
20 above, by reaction with R,NH, The reaction is in tetrahydrofuran or dimethylsulfoxide 
at about QOC to about ISOOC. preferably 50" to ISQoc. The compounds of fomiula 
IV wherein D is chloro and Z is O. S. CHR„ wherein R„ is an electron deficient group 
such as cyano. C(=0)R. COOR. wherein R is C,-C, alkyl. benzoyl or allyl. or SO- 
phenyl wherein n = 0. 1 or 2 may be prepared by reacting compounds of fomiuia V 
withR,OH.R,SH. R^NH^orR^CHR,,. The reaction proceeds in the presence of a base 
which is capable of deprotonating R,ZH. such as sodium hydride, potassium hydride, 
potassium cariDonate. lithium or sodium bis(trimethylsiiyl)amide. lithium or sodium 
diaikylamide. sodium or potassium (C,-C, alkoxide) or n-butyllithlum, with or without 
other organometal halides such as copper (I) bromide, iodide or chloride, copper (11) 
30 oxide, copper (I) oxide, copper metal and trialkyltinchloride. Examples of solvents that 
may be used are tetrahydrofuran. dimethylsulfoxide. acetonltrile. methylene chloride. 
1-methyl-2-pyrrolidlnone. pyridine, quinoline. N.N-dialkylacetamides. 2.4.6^ 
trimethylpyridine. N.N-dialkylformamides. e^. N.N-dimethylformamide (DMF). 
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10 



hexamethyi phosphoramide and toluene. The reaction temperature may range from 
about O^C to about 180^0, and is preferably from about 0^ to about ISO^C. 

Compounds of the formula IV wherein A Is CR7, D is chloro and Z Is O, S, CHR21 
may be prepared by reduction of compounds of formula X, depicted below, wherein R7 
and Z are as defined Immediately above, with a reducing agent such as phosphorous 
trichloride in an appropriate solvent such as methylene chloride or chloroform at 
temperature from about O^C to about lOO^C, preferably from about room temperature 
to about the reflux temperature of the solvent. 

CI CI 



15 





X 



XI 



20 Compounds of the formula X may be prepared from compounds of the formula 

XI, depicted above, wherein R4 is as defined as it is for formula I and R^g is as defined 
above (Le., methyl or ethyl), by reaction with a compound of the fomnula R5OH, RgSH 
or RsCHRj^. This reaction proceeds In the presence of a base v^ich is capable of 
deprotonating R5ZH, such as sodium hydride, potassium hydride, lithium, sodium or 

25 potassium bis(trimethylsilyl)amide, lithium, sodium or potassium dialkylamide, sodium 
orpotassiumC^-C4alkoxide,orn-butylllthlum. Suitable solvents include tetrahydrofuran, 
dioxane, dimethylsulfoxide, 1 -methyl-2-pyrrolidlnone, pyridine, N,N-di-(Ci-C4 
alkyl)acetamides, acetamlde, N,N-di-{C,-C4 alkyI)fomiamides, acetonltrile, methylene 
chloride, touluene and xylene. Suitable reaction temperatures may range from about - 

30 78®C to about 150^C, and are preferably between about -40®C to about ISO^C. 

Compounds of the formula XI may be prepared by reacting the con-espondlng 
compounds of fomnula V wherein A Is -CR7 and R4 and R^g are defined as above, with 
an oxidizing agent such as m-chloroperbenzolc acid, peracetic acid or pertrifluoroacetic 
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add. in a solvent such as methylene chloride, chloroform, acetic acid. DMF. methanol 
or a mixture of one or more of the foregoing solvents, at temperature from about 0-0 
to about lOO^C, preferably from about room temperature to about SO-C. 

When R, is an electron withdrawing group such as a NO,, -000(0,-0^ alkyi) 
5 -COOH. CN or -CO(C,-C,)alkyl, the reaction order for the coupling reactions thai 
introduce the B and 21^ groups in the synthesis of compounds of fomiula I may be 
reversed. The B group may be introduced before the ZR, coupling step using the 
methods analogous to those described above. For example, compounds of the 
fomiula I wherein R, is an election deficient group may be prepared by reacting a 
10 compound of the fonnula Xil with a compound of the fomiula HZR^. Compounds of 
the fomnula XII may be prepared by reacting a compound of the formula V wherein A 
is CR, and R.g and R, are defined as above with a compound of the formula B"H in 
the presence of a base. 

Compounds of the fomiula IV wherein D is chloro and 2 is .N(C,-C, alkyI) may 
15 be prepared by reacting the corresponding compounds wherein 2 Is NH with a base 
at atemperature from about -780C to about 1 0Ooc. preferably from about O-C to about 
room temperature, followed by quenching with C,.C, alkyI iodide or bromide. Suitable 
bases include, for example, sodium hydride, lithium or sodium bis{trimethylsilyl)amide. 
lithium or sodium dialkylamide. and n-butylllthlum. Suitable solvents Include, for 
20 example, tetrahydrofuran. dimethylsuifoxide. toluene, benzene or methylene chloride. 

Compounds of the fomiula IV wherein D is chloro. hydroxy or OP wherein P is 
a standard protecting group for hydroxy and 2 is -CR^R,, may be prepared by 
alkylation. using an R,, containing alkylating agent such as R,3l. compounds of the 
fomiula IV wherein 2 is -CHR,, In the presence of a base that is capable of 
25 deprotonating the proton in the 2 group, as mentioned above, followed by quenching 
with an R„ containing alkylating agent such as R„|. Heating compounds of the 
formula IV wherein D is chloro or hydrogen and 2 is -CH(CN) in about 85% phosphoric 
acid at about the reflux temperature yields the corresponding compounds of fomiula 
IV Wherein D is hydroxy and 2 is CH,. Deprotonation of the compounds of fomiula IV 
30 wherein 2 is CH, wiUi a base, such as described above for deprotonation of R,2H. 
followed by quenching with a suitable eiectrophiie such as a (C,-Ce alkyl)iodide. iodine, 
bromine, acetylchloride. formaldehyde, acetone. p-tolyl-N-fluoro-N-(C,-Ce 
alkyl)sulfonamlde. nitrobenzene. C.-Ce alkylnitTte. ethylene oxide or dihaloethane yields 
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the corresponding compounds of formula IV wherein 2 is -CHR,3, -CH(OH), cyclopropyl 
or -C(NOH). Further alkylation of compounds wherein Z is -CHR,3, e^, as described 
immediately above, with an alkylating agent of the formula R^^l, produces the 
con^esponding compounds wherein Z is -C(R^3R^4). 
5 Conversion of ^(R5)N0H or -CH(0H)R5 to C(0)R5 may be accomplished by 

known methods. IHydrogenation or reduction of compounds wherein Z Is -C=NOH 
provides compounds wherein Z is -CHNi-is. Some of the Intermediates may require a 
protecting or deprotecting procedure to control the reaction selectivity using standard 
organic chemistry. 

10 Compounds of the formula V wherein A is N (hereinafter refened to as 

compounds of the formula VB) or A is CR7 (Le., compounds of the formula VA), and R4 
and R,9 are defined as tiiey are for formula I, may be prepared by reacting the 
con-esponding compounds of formulae VIB and VIA, respectively, with 1 equivalent or 
an excess of POCI3 at a temperature from about room temperature to about ISO^C. 

15 preferably at the reflux temperature, with or without a solvent. Compounds of formula 
VIA may be prepared by the methods analogous to those described in the literature 
and well known to those skilled in the art. (See Helv. Chimica Acta. . 25, p. 1306-1313 
(1942)). 

Compounds of formula VIB may be prepared by reacting 1 equivalent of the HCI 
20 salt of R,9C(=NH)(NH2). 1 equivalent of R4CH(COO-(Ci-C2 alkyl))2, and 2 equivalents 
of a base such as a sodium alkoxide, e^, sodium methoxide in a mixture of an alcohol 
(e.g.. methanol), and acetone at a temperature from about 50°C to about 200*'C, 
preferably at tiie reflux temperature. 



OH 



25 




30 

VIR, R = CR7 
VIB, fl = N 
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When compounds of this Invention contain one or more chiral centers rt Is 
understood that the Invention Includes the racemic mixtures as well as all IndMdual 
enantiomers and diastereomers of such compounds, and mixtures thereof. 

The add addition salts of compounds of the fomiulae I, II and III (the active 
5 compounds of this Invention) can be prepared in a conventional manner by treating a 
solution or suspension of the con-esponding free base with one chemical equivalent of 
a phamiaceutically acceptable acid. Conventional concentration or crystallization 
techniques can be employed to isolate the salts. Illustrative of suitable adds are acetic 
lactic, succinic, maleic. tartaric, citric, gluconic, ascorbic, benzoic, cinnamlc. fumaric.' 
10 sulfuric, phosphoric, hydrochloric, hydrobromic. hydroiodic. sulfamic, sulfonic adds 
sudi as methanesulfonic, benzene sulfonic, p-toluenesulfonlc. and related adds 

The active compounds of this invention may be administered alone or In 
combination with pham^aceutically acceptable earners. In either single or multiple 
doses. Suitable phamiaceutical earners include Inert solid diluents or fillers sterile 
15 aqueous solutions and various organic solvents. The phannaceutical compositions 
fomied by combining ttie novel compounds of fomiulae I. || and III and their 
Phamiaceutically acceptable carriers can then be readily administered In a variety of 
dosage fomis such as tablets, powders, lozenges, syrups, injectable solutions and tine 
l.ke. These phamiaceutical compositions can. If desired, contain additional Ingredients 
20 such as flavorings, binders, excipients and the Kke. Thus, for purposes of oral 
administration, tablets containing various excipients such as sodium citrate caldum 
carbonate and caldum phosphate may be employed along wfth various dislntegrants 
such as stardi. methylcellulose. alginic add and certain complex silicates, togetiierwith 
binding agents such as polyvinylpyrrolidone, sucrose, gelatin and acada. Additionally 
25 lubricating agents such as magnesium stearate. sodium lauryl sulfate and talc are often' 
useful for tabletting purposes. Solid compositions of a similar type may also be 
employed as fillers in soft and hard filled gelatin capsules. Preferred materials for this 
include lactose or milk sugar and high molecular weight polyethylene glycols When 
aqueous suspensions or elixirs are desired for oral administration, tine essential active 
30 ingredient tiierein may be combined with various sweetening or flavoring agents 
coloring matter or dyes and. If desired, emulsifying or suspending agents, togetiier with 
diluents sudi as water, etiianol. propylene glycol, glycerin and combinations thereof 
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For parenteral administration, solutions containing an active compound of this 
invention or a pliarmaceutically acceptable salt thereof in sesame or peanut oil, 
aqueous propylene glycolp or in sterile aqueous solution may be employed. Such 
aqueous solutions should be suitably buffered if necessary and the liquid diluent first 

5 rendered Isotonic with sufficient saline or glucose. These particular aqueous solutions 
are especially suitable for intravenous, intramuscular, subcutaneous and intraperitoneal 
administration. The sterile aqueous media employed are all readily available by 
standard techniques known to those skilled in the art. 

The effective dosages for compounds of the formulae I, ii or 111 and their salts 

10 will depend on the intended route of administration and factors such as the age and 
weight of the patient, as generally known to a physician. The dosages will also depend 
on the particular illness to be treated. For instance, the daily dosage for stress-induced 
illnesses, inflammatory disorders. Alzheimer's disease, gastro-intestinal diseases, 
anorexia nervosa, hemorrhagic stress and drug and alcohol withdrawal symptoms vyrill 

15 generally range from about 0.1 to about 50 mg/kg body weight of the patient to be 
treated. 

Methods that may be used to determine the CRF antagonist acivity of the active 
compounds of this invention and their pharmaceutically acceptable salts are described 
in Endocrinoloqv . 116 . 1653-1659 (1985) and Peptides . 10, 179-188 (1985). The 
20 binding activities for compounds of formulae I, II and ill, expressed as ICgo values, 
generally range from about 0.5 nanomolar to about 10 micromolar. 

The present invention is illustrated by the following examples. It will be 
understood, however, that the Invention is not limited to the specific details of these 
examples. Melting points are uncorrected. Proton nuclear magnetic resonance spectra 
25 (^H NMR) and C" nuclear magnetic resonance spectra (C^^ NMR) were measured for 
solutions In deuterochlorofomi {CDCI3) and peak positions are expressed in parts per 
million (ppm) downfieid from tetramethylsilane (TMS). The peak shapes are denoted 
as follows: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; b, broad. 

The following abbreviations are used in the Examples: Ph^phenyi; 
30 iPr=lsopropyl; HRMS=high resolution mass spectrum. 
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Examole 1 

A. Butvl-f6-chloro-2.5-dim ethvl-DVrimidin-4-vH-ethY lamino 
A mixture of 2.5-dlmethyl-4,6-dichloro-pyrimidine (0.999 g. 5.64 mmol) in 5ml of 
acetonitrfle was treated with triethylamine (0.571 g, 5.65 mmol) and N-butyl-ethyl-amine 
5 (0.570 g, 5.65 mmol) and heated at reflux overnight. The mixture was cooled, diluted 
with water and dilute hydrogen chloride, and extracted with ethyl acetate. The organic 
layer was neutralized with saturated potassium carbonate, washed with brine, dried and 
concentrated to give 0.877 g (64%) of title compound as a yellow oil. 'H NMR (CDCI3) 
6 0.90 (t, 3H). 1.15 (t, 3H), 1.22-1.36(m. 2H). 1.5-1.6(m. 2H). 2.20 (s. 3H). 2.45 (s. 3H), 
10 3.25-3.48 (m. 4H) ppm. 



8. 



N-Butvl-N-ethvl-2.5-dimpthvl-N--/2.4.6.trimpth YlDh6nvn.pv rimir<ino..ift. 
diamine 

Amixtureof butyl-(6-chloro-2,5-dimethyl-pyrimidin-*-yl).ethylamine(398mg, 1 .65 
mmol). 2,4,6-trimethylaniline (4.04 g, 30 mmol) and dlisopropyl-ethyl^unine (200 mg. 

15 1.55 mmol) was heated at 210 to 23000 overnight. The mixture was quenched with 
water and dilute hydrogen chloride, and extracted with ethyl acetate. The organic layer 
was neutralized with saturated potassium carbonate, washed with brine, dried and 
concentrated to give a dark oil. The oil was distilled to give 579 mg of daric oil which 
was then purified through silica gel column chromatography using 1:1 hexane to 

20 chloroform as eluent to give 327 mg of title compound as a yellow solid, ♦h NMR 
(CDCl3)rf0.92(t.3H). 1.14 (t.3H). 1.2-1.4 (m. 2h). 1.45-1.60 (m.2H). 1.85 (s. 3H), 2.16 
(s. 6H). 2.30 (s. 3H). 2.33 (s. 3H). 3.2-3.4 (m. 4H). 5.8 (brs. 1H). 6.90 (s, 2H) ppm. 

Example 2 

A. Butvl-(6-chloro-2-methvl- pvrimidin.4-yl)^hvlaminB 
25 A mixture of 2-methyM,6-dlchloro-pyrimldine (1.63 g. 10 mmol) in 5ml of 

acetonitrile was treated with N-butyl-ethyl-amine (2.000 g. 20 mmol) and heated at reflux 
for 0.5 hours. The mixture was cooled, diluted with water and extracted with ethyl 
acetate. The organic layer was washed with brine, dried and concentrated to give 
2.271 g (100%) of title compound as a light-brown oil. 'H NMR (CDCI3) 6 0.93 (t, 3H), 
30 1.13 (t. 3H). 1.22-1.36 (m. 2H). 1.45-1.6 (m. 2H). 2.43 (s. 3H). 3.25-3.60 (m, 4H), 6.15 
(s, 1H) ppm. 
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B. - N-Butvl-N-ethvl-2>methvl'N'*f2.4.6-trimethvlphenvn^^ 
A mixture of butyl-(6-chloro-2-methyl-pyrimldin-4-yl)-ethylamine (1.00B g, 4.42 
mmol), and 2,4,6-trimethyianilin6 (3mi) was heated at reflux overnight. The mixture was 
quenohed with water and extracted with ethyl acetate. The organic layer was dried and 
5 concentrated to give 2.862 g of a brown oil. The oil was purified through silica gel 
column chromatography to give 981 mg (68%) of frtle compound as a yellow oil. 
NMR {CDCI3) 6 0.80 (t, 3H), 1.1-1.3 (m, 2H). 1.3-1.5 (m, 2H), 2.17 (s, 6H). 2.27 (s, 3H). 
2.41 (s. 3H), 3.2 (m, 2H). 3.36 (m. 2H), 4.66 (s, 1H), 6.90 (s. 2H) ppm. 

Example 3 

10 A. Butvl'(6-chioro-2-methvl-5>ethvl-pvrimidin-4-vl)>ethvlamine 

A mixture of 2-methyl-5-ethyl-4,6-dichloro-pyrimidine (1 .009 g. 5.28 mmol) in 5 
ml of acetonitrile was treated with triethylamine (0.571 g, 5.65 mmol) and N-butyl-ethyl- 
amine (0.540 g. 5.31 mmol) and heated at reflux ovemight. The mixture was diluted 
with water and dilute hydrogen chloride, and extracted with ethyl acetate. The organic 

1 5 layer was neutralized with saturated potassium carbonate and washed with brine, dried 
and concentrated to give 1.193 g of yellow oil which was purified through silica gel 
column chromatography to give 1.157 g (86%) of title compound as a yellow oil. 
NMR (CDCI3) 6 0.90 (t, 3H). 1.13 (t. 3H). 1.18 (t, 3H), 1.M.33 (m, 2H), 1.4-1.6 (m, 2h), 
2.41 (s. 3H). 2.62 (q, 2H), 3.25-3.48 (m. 4H) ppm. 

20 

B, N-Butvl-N-ethvl-2HT>ethvl-5-ethvl-N'-(2.4.6-trimethviDhenvn-Dvrimidine-4.&' 
diamine 

A mixture of butyl-(6'Chloro-2-methyl-5-ethyl-pyrimidin-4-yl)-€thylamine (200 mg, 
0.78 mmol) and 2,4,6-trimethylaniline (0.963 g, 7.1 mmol) was heated at reflux for 4 

25 hours. The mixture was quenched with water and extracted with ethyl acetate. The 
organic layer was washed with saturated potassium cariDonate and brine, dried and 
concentrated to give a daric oil. The oil was distilled to give 579 mg of the dari< oil 
which was then purified through silica gel column chromatography using chlorofomri as 
eluent to give the title compound as a brown oil. NMR (CDCI3) 6 0.93 (t, 3H), 1.14 

30 (t, 3H), 1.1-1.4 (m. 4H), 1.45-1.60 (m, 2H). 2.17 (s, 6H). 2.30 (s, 3H), 2.33 (s, 3H), 3.2- 
3.4 (m, 4H), 6.90 (s, 2H) ppm. 
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Example 4 

2-Methvl-5-nrtro-N.N'-bis -f2.4.6-trimethvlDhenvh-Dvrimidine.4.e^iamino 
A mixture of 2-methyl-5-nltro-4,6-dichloropyrimidine (0.51 3 g, 2.47 mmol) in 6 ml 
of acetonrtrile was treated with 2,4.6.trimethylanlline (0.333 g. 2.46 mmol) and 
5 triethylamlne (1 ml) and stirred at room temperature for 4 hours. The mixture was 
quenched with water and extracted with ethyl acetate. The organic layer was washed 
with brine, dried and concentrated to give 0.622 g of bright yellow solid. The solid was 
purified through silica gel column chromatography to give {6-chloro-2-methyl-5-nitro- 
pyrimidin-4-yl)-(2,4,5-trimethylphenyl) amine and the title compound. 'H NMR {CDCI3) 
1 0 for 6.(chloro-2-methyl-5-nitro-pyrimidin-4-yl)-{2.4,6-trimethylphenyl)amine J 2.1 6 {s, 6H), 
2.33 (s, 3H), 2.43 (s, 3H), 6.95 (s, 2H), 8.79 (s, 1H) ppm. NMR (CDCIj) for 2-methyl- 
5-nitro-N,N'-bis-{2,4,6-trimethylphenyl)-pyrimidine-4,6-diamlne: 6 2.11 (s, 3H), 2.22 (s, 
12H). 2.33 (s, 3H), 6.96 (s, 4H), 10.44 (s, 2H) ppm. 

Example 5 

"•5 N-Butvl-N-ethvl-2-methvl-5- nitro-N'-f2.4.6-trimethvlDhenvn.pvrimidin&4.6-diamine 
A mixture of 6-(chloro-2-methyl-5-nitropyrimidin-4-yl)-(2,4,6-trimethyl- 
phenyl)amine (838 mg, 2.10 mmol) and N-ethyl-n-butyl-amlne (555 mg. 5.48 mmol) In 
15 ml acetonrtrile was heated at reflux for 2 hours. The mixture was quenched with 
water and extracted with ethyl acetate. The organic layer was washed wrth brine, dried 
20 and concentrated to give 0.837 g of yellow ofl. The solid was purified through silica gel 
column chromatography using 1:1 hexane to chloroform as eluent to give 753 mg of 
the title compound as a yellow oil. NMR (CDCI3) 6 0.95 (t, 3H), 1 .26 (t, 3H). 1 .2-1 .4 
(m, 2H), 1.55-1.75 (m, 2H). 2.17 (s. 6H), 2.23 (s. 3H), 2.31 (s, 3H), 3.4-3.6 (m. 4H), 6.93 
(s. 2H). 9.43 (s, 1H) ppm. 
25 Example 6 

The following compounds were prepared by a method analogous to that of 
Examples 3 or 5 starting vwth an appropriate amine and appropriate (6-chloro-2-methyl- 
5-substituted-pyrimidin-4-yl)-(2,4,6-trimethylphenyI)amlne. 

N-Propvl-N-ethvl-2-methvl.S- nitro-N'-r2.4.6.trimethvlphenvh.pvrimidIne-4 , fi. 
30 diamine: 'H NMR (CDCI,) 6 0.93 (t, 3H), 1 .26 (t. 3H). 1 .6-1 .8 (m. 2H), 2.17 (s, 6H), 2.23 
(s. 3H). 2.31 (s. 3H). 3.4-3.55 (m. 4H). 6.93 (s. 2H). 9.41 (s, 1H) ppm. 
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N-Butvl-5-ethvl>2-methvl-N'-f2.4.6-trimethvlDhenvlWPNmmidin6^ 
NMR (CDCI3) 6 0.98 (t. 3H), 1.12 (t 3H), 1.3-1.5 (m, 2H). 1.5-1.7 (m. 2H). 2.17 (s, 3H), 
2.30 (s. 3H), 3.4-3.5 (m. 2H), 4.30 {brs. 1H), 5.65 (brs, 1H), 6.91 (s, 2H) ppm. 

5.N-Diethvl-2-methvl-N-(2.4.6-trimethvlphenvlVDvrimidine-4.6-diamin ^HNMR 
5 (CDCI3) <y 1.09 (t, 3H). 1.25 (t. 3H). 2.17 (s, 3H), 2.30 (s, 3H), 2.31 (s, 3H), 3.4-3.6 (m. 
2H). 4.35 (brs, 1H). 6.90 (s, 2H) ppm. 

Example 7 

N-Butvl-N-ethvl>2-methvl-N'-(2.4.64rimethvlphenvlVpvrimidine-4,5.6-triamin 
A mixture of N-butyl-N-ethyl-2-methyl-5-nltro-N-(2,4,6-trimethylphenyl)- 
10 pyrimidine-4,6-diamine (242 mg, 0.65 mmol) and platinum oxide (35 mg) In 50 ml 
ethanol was hydrogenated at 40 psi for 24 hours. The mixture was filtered through 
celite and concentrated to dryness to give 217 mg of yellow oil. The oil was purified 
through silica gel column chromatography to give 1 35 mg (61 %) of title compound, ^ H 
NMR (CDCI3) <y 0.91 (t, 3H), 1.09 (t. 3H). 1.2-1.4 (m, 2H). 1.4-1.6 (m, 2H). 2.18 (s, 6H), 
15 2.30 (s, 3H), 2.34 (s, 3H), 3.0 (brs, 2H), 3.1 -3.3 (m. 4H), 5.89 (s, 1 H), 6.92 (s, 2H) ppm. 

Example 8 

The following compounds were prepared by the method of Example 7 by 
hydrogenation of the con-esponding 5-nitro derivatives. 

N-Propvl-N-ethvl-2-methvl-N'-(2.4.6-trimethvlDhenvlVpvrimidine-4.5.6>triamine : 
20 NMR (CDCI3) (J 0.89 (t, 3H). 1.09 (t, 3H), 1.45-1.60 (m. 2H), 2.18 (s. 6H), 2.30 

(s. 3H), 2.34 (s, 3H), 3.80 (brs, 2H). 3.1-3.30 (m, 4H). 5.95 (brs, 1H), 6.92 (s. 2H) ppm. 
2-Methvl-N.N'-bis-f2.4.6-trimethvlphenvl)'Pvrimidine-4.5.6-triamine : 

NMR (CDCI3) 6 2.04 (brs, 2H), 2.21 (s. 12H), 2.22 (s, 3H). 2.30 (s, 6H). 6.30 
(s. 2H), 6.92 (s, 4H) ppm. 
25 Example 9 

6-fEthvl-propvl-amino-2-methvl-9-f2.4.6-trimethvlphenvn-7.9-dihvdropurin-8-one 
A mixture of N-propyl-N-ethyl-2-methyI-N*-(2,4,6-trimethyl-phenyl)-pyrimldine- 
4,5,6-triamine (120 mg, 0.35 mmol) and triethylamine (87 mg, 0.86 mmol) in 5 ml of dry 
tetrahydrofuran was treated with triphosgene (41 mg, 0.14 mmol) at O^C. Precipitate 
30 formed immediately and the reaction mixture was warmed to room temperature. After 
stining for 30 minutes the mixture was filtered. The filtrate was concentrated to dryness 
to give 125 mg (100%) of title compound of a greenish color. NMR (CDCI3) 6 0.90 
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ct, 3H), 1.21 (t. 3H). 1.65 (m. 2H), 2.10 (s, 6H), 2.34 (s. 3H), 2.39 (s, 3H), 3.48 (dd, 2H), 
3.58 (q. 2H), 6.99 (s. 2H), 9.63 (s, 1H) ppm. 

Example 10 

6-fEth\^-propvl-amino)>2.7-dimethvl-9>f2.4.6-trimethvlphenvn-7,9Hjihvdro 
5 A mixture of the title compound of Example 9 (54 mg, 0. 1 5 mmol) in 3 ml of dry 

tetrahydrofuran was treated with sodium hydride (9 mg, 0.23 mmol, 60% in oil) at room 
temperature. The mixture was then treated with 0.02 ml of methyl iodide and stirred at 
room temperature overnight. The mixture was quenched with water and extracted with 
ethyl acetate. The organic layer was dried and concentrated to give 60 mg of brown 
10 oil. The oil was purified through silica gel column chromatography using chloroform 
as eluent to give 56 mg of the title compound as a yellow oil which crystallized on 
standing. NMR (CDCI3) S 0.92 (t, 3H), 1 .17 (t, 3H), 1 .63 (m, 2H), 2.06 (s, 6H). 2.33 
(s, 3H), 2.46 (s. 3H), 3.32 {dd, 2H), 3.40 (q, 2H), 3.63 (s. 3H), 7.00 (s. 2H) ppm. 

Example 1 1 

15 The following compounds were prepared by the method of Example 10 by 

reacting the title compound of Example 9 with an appropriate alkyi iodide. 

Z:Sby!di:{§thy!^^ 

8"0ne : 

NMR (CDCI3) 6 0.92 (t, 3H), 1.14 (t, 3H), 1.23 (m, 3H). 1.58 (m. 2H), 2.04 (s. 
20 6H). 2.31 (s. 3H). 2.45 (s, 3H), 3.32 (dd. 2H), 3.36 (q, 2H), 4.08 (q, 2H), 7.00 (s. 2H) 
ppm. 

6-fEthvl-Dropvl-amino)>2-methvl>7-DroDVl-9-f2.4.6-trimethvlDhenvn-7.9. 
dihvdropurin-8-one : 

NMR (CDCI3) 6 0.87 (t. 3H). 0,90 (t, 3H). 1.15 (t, 3H), 1.5-12.8 (m, 4H). 2.05 
25' (s, 6H), 2.33 (s, 3H). 2.47 (s, 3H), 3.32 (dd, 2H). 3.38 (q. 2H). 4.01 (q, 2H), 7,00 (s, 2H) 
ppm. 

Example 12 

f4-Chloro-2-methvl-6-f2,4.6-trimethvlphenvlamlno)-pvrimidln-&>vn-ae6tie 

acid ethvl ester 

30 A mixture of (2-methyl-4,6-dichloro-pyrlmIdine-5-y!)-acetic acid ethyl ester (1 .470 

g, 5.9 mmol) and 2,4,6-trimethylaniline (2.56 ml. 17.7 mmol). in 15 ml of 
dimethylsulfoxide was heated at 120^0 overnight and 138®C for 5 hours. The mixture 
was quenched wth water and extracted with ethyl acetate. The organic layer was 
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washed with brine, dried and concentrated to give a brown oil. Tlie oil was purified 
through silica gel column chromatography to give 1 .070 g (52%) of the title compound 
as a tan solid. NMR (CDCy 6 1.30 (t, 3H), 2.14 (s. 6H), 2.32 (s, 3H), 2.37 (s, 3H), 
3.79 (s. 2H). 4.23 (q, 2H). 7.00 (s. 2H), 7.02 (s, 1H) ppm. 
5 Example 13 

A. 4-Chloro-2-methvl>7-f2.4.6-trimethvlphenvlamino)-5.7-<i!hvdro-Pvrrolof2.3- 
d]pvrimidin-6-one 

A mixture of the title compound of Example 12 (960 mg, 2.76 mmol) and p- 
toluene sulfonic acid (105 mg» 0.55 mmol) in 10 ml of toluene was heated at reflux 
1 0 under Dean-Stark trap for 8 hours. The mixture was quenched vyrith water and extracted 
with ethyl acetate. The organic layer was washed with brine, dried and concentrated 
to give 800 mg of a brown mass which was purified through silica gel column 
chromatography to give 348 mg (42%) of the title compound as a yellow powder. 
NMR (CDCI3) 6 2.06 (s, 6H). 2.34 (s. 3H), 2.56 (s, 3H). 3.75 (s. 2H). 7.02 (s, 2H) ppm. 
15 B. 4'f1>Hvdroxvmethvl'PropvlaminoV2-methvN7>(2.4.6-trimethvlDhenvl>-5.7- 

dihvdro-Pvn-olofa.S'dlpvrimidine-e-one 

A mixture of the compound prepared under A (168 mg. 0.557 mmol) and (S)-2- 
amino-butanol (0.27 ml, 2.78 mmol) in 5 ml of dimethyl sulfoxide was heated at 145® C 
for 5 hours. The mixture was quenched with water and extracted with ethyl acetate. 
20 The organic layer was washed with brine, dried and concentrated to give an oil. The 
oil was purified through silica gel column chromatography, followed by recrystallization 
mth diethyl ether to give 166 mg of the title compound as a grey solid. 

NMR (CDCI3) S 1.25 (t. 6H), 1.5-1.8 (m, 2H). 2.07 (s, 6H), 2.31 (s, 3H), 2.37 
(s, 3H), 3.50 (s, 2H), 3.4-3.9 (m. 2H), 4.0 (m, 1H), 4.* (d, 1H). 7.00 (s, 2H) ppm, 
25 Example 14 

4>Diethvlamino-2-methvl-7-f2.4.6-trimethvlphenvn-5.7-dihvdro- 
pyn-olof2.3-d1pvrimidin-6-one 
The title compound was prepared by the method of Example 13B with 
diethylamine instead of (S)-2-amino-butanoL NMR (CDCI3) 6 1.02 (t, 3H), 2.08 (s. 
30 6H), 2.31 (s. 3H). 2.37 (s. 3H), 3.55 (q, 4H), 3.85 (s. 2H). 6,95 (s, 2H) ppm. 
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Example 15 

A. 4-Chloro-2.5.5-trimeth vl-7-(2.4.6-trimethvlDhenvlaminoV5.7.dihYdrft- 
PVrrolof2.3-dlPvm nidin-6-one and 4-Chloro-2.5-dimethv|.7-r2.4.6-trimethvlphenvn.57. 
dihvdro-pyrrolof2.3-d1pvrimidin-6-one 

5 A mixture of 4-chloro-2-methyl-7-(2,4,6-trimethylphenylamino)-5,7-dihydro- 

pyrroloI2,3-d]pyrimidin-6-one (93 mg, 0.31 mmol) and sodium hydride (14 mg, 0.34 
mmol, 60% in oil) In tetrahydrofuran (THF) was stin-ed for 5 minutes, then treated with 
an excess of methyl iodide and stin-ed for 1 hour. The mixture was quenched with 
water and extracted with ethyl acetate. The organic layer was washed with brine, dried 

10 and concentrated to give an oil. The oil was purified through silica gel column 
chromatography to give 32 mg of 4-chloro-2,5.5-trimethyI-7-(2,4,6-trimethylphenyl- 
amino)-5,7-dihydro-pyrrolo[2,3-d]pyrimidin-6-one and 64 mg of 4-chloro-2,5-dlmethyl-7- 
(2.4,6-trimethyl)-phenylamino)-5,7-dihydro-pyrrolo[2,3-d]pyrimidin-6-one. 

'H NMR (CDCI3) (4-chloro-2,5,5-trimethyl-7-(2,4,6-trimethylphenylamlno)-5,7- 

15 dihydropyn-olo[2,3-dlpyrimldin-6-one) 6 1 .61 (s. 6H), 2.03 (s, 6H), 2.32 (s. 3H), 2.53 (s, 
3H), 7.00 (s. 2H) ppm. 

'H NMR (CDCI3) (4-chloro-2,5-dimethyl-7-(2.4,6-trimethylphenylamino)-5,7. 
dihydropyrroloI2,3-dlpyrimidin-6-one) 6 1 .65 (d, 2H). 2.03 (s, 3H), 2.06 (s, 3H), 2.34 (s. 
3H). 2.56 (s, 3H), 3.72 (q, 1H). 7.00 (s, 2H) ppm. 
20 B. 4-f1-hvdroxv methvlproPvlaminoV2.5.S.trimethvl-7-r2.4.6-trimethvlphenYl) . 

5.7-dihvdropyrTolor2.3-d1pvrimidin'6-one 

The title compound was prepared by the method of Example 1 3B from 4-chioro- 

2,5,5-trimethy!-7-(2A64rimefliy!phenylamlno)-5,7Hdihydra^yrrolo[2,3-d]pyrimidln-6-one) 
and (S)-2-amino-butanol in dimethylsulfoxide at 140«»C. 'H NMR (CDCI,) 6 1 .02 (t, 3H), 
25 1 .53 (s. 6H). 1 .5-1 .8 (m, 2H), 2.04 (s, 6H). 2.32 (s. 3H). 2,38 (s, 3H). 3.6-3.9 (m, 2H). 4.0 
(m. 1H), 4.5 (d. 1H). 5.25 (brs, 1H). 7.00 (s, 2H) ppm. 

Example 16 

6-Hvdroxv-4-n-hvdroxvmethvlpropvlamlno^-2.5-dimethvl-7-f?4.6-trimethyl- 
phenv»-5.7-dihvdropvrrolor2.3-d1pvrimld!n-6-one 
30 The title compound was prepared by the method of Example 1 38 from 4-chloro- 

2,5-dimethyI-7-(2,4,6-trimethylphenylamino)-5,7-dihydro-pyn'olo[2,3-d]pyrimldln-6-one) 
and (S)-2-amino-butanol in dimethylsulfoxide (DMSO) at 140oc. Two diastereomers 
were obtained. The spectra for both diastereomers are shown below: 
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One isomer: NMR (CDCg 6 1.03 (t, 3H). 1.55-1.75 (m. 2H). 1.77 (s. 3H), 
2.05 (s. 3H), 2.07 (s, 3H), 2.32 (s, 3H). 2.37 (s. 3H). 3.55-3.85 (m. 2H), 4.0 (m, 1H), 5.1 
(d, 1H), 5.3 (brs, 1H), 7.00 (s, 2H) ppm. 

The other Isomer 'H NMR (CDCI3) 6 1.03 (t. 3H), 1.55-1.75 (m. 2H). 1.73 (s, 
5 3H), 2.02 (s. 3H), 2.05 (s, 3H). 2.32 (s, 3H), 2.36 (s. 3H), 3.58 (dd, 1 H). 3.77 (dd. 1 H). 
4.1 (m. 1H), 5.03 (d. 1H). 7.00 (s, 2H) ppm. 

Example 17 

5-Methoxv-4-fbLitvl-ethvl-amino)-2.5-dimethvl-7-f2.4.6-trimethvlPhenvlV 
5.7-dihvdro-pvrrolof2.3-dlDVrimidin-6one 
1 0 5-Hydroxy-4-{butyl-ethyl-amino)-2,5KJimethyl-7-(2,4,6-trimethylphenyl)-5,7-dihydro- 
pyrrolo[2,3-d]pyrimldin-6-one was prepared by the method analogous to that of 
Example 16 starting with 4-chloro-2,5-dimethyl-7-(2,4,6-trimethylphenylamlno)-5,7- 
dihydro-pyrrolo[2,3-d]pyrlmidin-6-one) and N-butyl-ethyl-amine in DMSO at UQOC. 
Methylation of 5-hydroxy-4-(butyl-ethyl-amino)-2,5-dimethyl-7-{2,4,6-trlmethylphenyl)- 
1 5 5,7-dihydro-pyrrolo[2,3-d]pyrimidin-6-one with sodium hydride and methyl iodide using 
the method of Example 10 provides the title compound. NMR (CDCI3) 6 6.97 (d, 
2H), 3.5-4.0 (m, 4H). 3.23 (s. 3H), 2.34 (s. 3H). 2.32 (s. 3H). 2.12 (s, 3H), 2.03 (s, 3H). 
1.69 (s, 3H). 1.6-1.8 (m, 2H). 1.3-1.5 (m, 2H), 1.24 (t, 3H). 0.99 (t, 3H) ppm. 

Example 1 8 

20 4-rButvl-ethvl-aminoV2-methvl-7-f2.4.6-trimethvlDhenvn-5.7-dihvdro- 

pvrrolof2.3-dlPvrimldin-6-one 
The title compound was prepared by the method analogous to that of Example 
13 (B) starting with 4-chloro-2-methyl-7-(2,4,6-trimethylphenylamino)-5,7-dihydro- 
pyrrolo[2,3-dlpyrimidin-6-one) and N-butyl-ethyl-amine in DMSO at 1 35° C for 2.5 hours 
25 to give an oil. 'H NMR (CDCI3) 7.00 (s, 2H), 3.85 (s, 2H), 3.62 (q, 2H), 3.53 (t, 2H), 2.35 
(s, 3H). 2.32 (s, 3H), 2.10 (s, 3H). 1.55-1.70 (m, 2H), 1.35-1.50 (m, 2H), 1.25 (t, 3H), 
1.00 (t,3H) ppm. 

Example 19 

4-(Butvl-ethvl-amlnoV-2.6-dimethvl-7-f2.4.6-trimethvlphenvn-5.7- 
30 dihvdro-Pvrrolof2.3-dlPvrimidin-6-one 

A solution of 4-{butyl-ethyl-amlno)-2-methyl-7-(2,4,6-trimethylphenyl)-5,7- 
dlhydro-pyrToIo[2,3-d]pyrlmidin-6-one (285 mg, 0.78 mmol) In 5 ml of dry THF was 
treated with lltWum bis(trimethylsilyl)amlde (1.05 mmol) at -780C and stln-ed for 5 
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minutes. The mixture was quenched with methyl iodide (0.054 ml, 0.858 mmol) at 
-78«>C. After stim'ng for 10 minutes, the mixture was wanned to O^C and stin-ed at that 
temperature for 20 minutes. The mixture was quenched with saturated ammonium 
chloride and extracted with ethyl acetate. The organic layer was washed with brine, 
5 dried and concentrated to give a purple form. The form was purified through silica gel 
column chromatography to give 4-(butyl-ethyl-amino)-2,5-dimethyl-7-(2,4,6- 
trimethylphenyl)-5,7-dihydro-pyn'oIo[2,3-d]pyrimidin-6-one (120 mg) as a purple glass, 

4-(butyl-ethyl-amino)-2,5,5-trimethyI-7-(2,4,6-trimethyIphenyI)-5,7-dlhydro-pyn'olo(2,3- 
d]pyrimidin-6-one (35 mg) as a purple glass, and 98 mg of a mixture of the two 
10 components as a purple glass. 

' H NMR (CDCI3) {4-(butyl-ethyl-amino)-2,5-dimethy-7-(2,4,6-trimethylphenyl)-5,7- 
dihydro-pyrrolo[2,3-d]pyrimldin-6.one) 56.96 (s. 2H), 3.7-3.9 (m, 2H), 3.51 (q, 1H). 3.15- 
3.4 (m, 2H), 2.34 (s, 3H). 2.30 (s, 3H). 2.08 (s. 3H). 2.05 (s, 3H), 1.53 (d, 3H), 1.5-1.65 
(m, 2H). 1.3-1.4 (m. 2H). 1.17 (t, 3H). 0.95 (t, 3H) ppm. 

15 NMR (CDCIj) (4-(butyl-ethyl-amino)-2,5.5-trimethy-7-(2,4.6-trimethylphenyO- 

5,7-dlhydro-pyrrolo[2,3-d]pyrimldln-6-one) 6.98 (s, 2H), 3.45 (q, 2H), 3.34 (t, 2H), 2.34 
(s, 3H), 2.33 (s. 3H), 2.06 (s. 6H), 1.55-1.7 (m, 2H), 1.3-1.45 (m, 2H), 1.23 (t, 3H), 0.99 
(t,3H)ppm. 

Example 20 

20 Butvl-f2.5-dimethvl-7-f2.4.6-trimethvlphenvn-6.7-dihvdro-5H- 

PVrrolor2.3-dlDvrimidin-4-vn-ethvlamine 

A solution of {4-butyl-ethyl-amino)-2,5-dimethyl-7-(2,4,6-trimethylphenyl).5,7- 
dihydro-pyrrolo[2,3-d]pyrimldin-6-one) (111 mg, 0.292 mmol) In dry THF was treated 
with lithium aluminum hydride at room temperature. The resulting mixture was heated 

25 at reflux for 5 hours. After standard work-up, 97 mg of crude material as an oil was 
obtained. The oil was purified through a chromatotron using 10% ethyl acetate In 
hexane as eluent to give butyl-[2,5-dimethyl-7-(2,4,6-trimethylphenyl)-6,7-dihydro-5H- 
pyrrolo[2,3-d]pyrimidin-4-yl]-ethylamlne as a clear pale yellow oil. NMR (CDCI3) 6 
6.91 (d, 2H), 3.7-3.9 (m, 2H), 3.2-3.4 (m, 4H). 2.5 (q. 1H). 2.28 (s. 6H), 2.22 (s, 3H), 

30 2.05 (s, 3H), 1 .6-1 .7 (m, 2H), 1 .3-1 .5 (m, 5H), 1 .17 (t, 3H), 0.97 (t. 3H) ppm. High MS 
(C23H34N4) calc. 366.2776, found 366.27622. 
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Example 21 

^ (piitYl^hvl.amino1-2-S.54rimethvl-7-/2.4.6.trimethvlPhenvlV 
6.7.dihvdro-5H-PViTolor2.3-dlpyrimlclin-6-ol 
The title compound was prepared by tiie method of Example 20 starting from 
5 (4-(butyl-ethyl-amlno)-2,5,5-trlmethyl-7-(2,4,6-trlmethylphenyl)-5,7-dlhydro-pyrroloI2,3- 
d]pyrimldln-6-cne) to give a pale yellow solid, mp 142-145<»C: 'H NMR (CDCI3) 6 6.95 
(d. 2H), 4.90 (s. 1H). 3.1-3.4 (m, 4H). 2.4 (brs. 1H). 2.33 (s, 3H). 2.31 (s. 3H). 2.21 (s. 
3H), 2.17 (s, 3H), 1.50 (s, 3H). 1.45 (s. 3H), 1.25-1.60 (m. 4H), 1.11 (t, 3H), 0.93 (t, 3H) 
ppm. 

10 Example 22 

Btjtyl.ethvl-r6-methoxv-2.5.5-trimethvl-7-f2.4.6-trimethvlphenvn-6.7- 
dihvdro-5H-Pvrrolof2.3-dlPVrimldin-4-vl1-amine 
To a solution of 4-(butyl-ethyl-amino)-2,5,5-trimethy|.7-(2,4,6-trimethylphenyl)- 
6,7-dihydro-5H-pyrrolo[2,3-d]pyrimldin-6-ol] (20 mg, 0.05 mmol) in 1 ml of dry THF was 
15 treated with sodium hydride (60% in oil, 4 mg, 0.1 mmol) and then methyl iodide (0.3 
ml) was added at room temperature. After stirring at room temperature for 2.5 hours, 
the mixture was quenched with saturated ammonium chloride and extracted with ethyl 
acetate. The organic layer was washed with brine, dried and concentrated to give 26 
mg of crude material. After silica gel column purification with 10% ethyl acetate In 
20 hexane, 19 mg of a coloriess oil of the title compound was obtained. 'H NMR (CDCI3) 
6 6.92 (s, 1H), 6.89 (s, 1H), 4.48 (s, 1H), 3.1-3.3 (m, 4H), 3.11 (s. 3H), 2.32 (s, 3H), 2.28 
(s. 3H). 2.20 (s. 3H), 2.19 (s, 3H). 1.45 (s. 3H). 1.44 (s. 3H). 1.4-1.52 (m. 2H). 1.2-1.4 
(m. 2H), 1.10 (t. 3H), 0.90 (t. 3H) ppm. 

Example 23 

25* 4-rButvl-ethvl-aminoV2-methvl-7-r2.4.6-trimethvlphenvlW7H- 

pvrrolor2.3-d1pvrimldlne-5.6-dlone 
To a solution of 4-(butyl-ethyl-amlno)-2-methyl-7-(2,4,6-trimethyphenyl)-5,7- 
dihydro-pyrrolo[2,3-d]pyrlmldln-6-one (76 mg, 0.207 mmol), POCI3 (0.039 ml, 0.415 
mmol), triethylamlne (0.059 ml), and dimelhylamlne (1 ml) In 2 ml acetonltrile was 
30 heated at reflux for 1 hour. The mixture was quenched with water and extracted wHh 
ethyl acetate. The organic layer was dried and concentrated to give a brown form (1 05 
mg). After silica gel column chromatography, tiie title compound was isolated as a 
yellow glass (1 0 mg). 'H NMR (CDCI3) 6 7.00 (s, 2H), 3.95-4.1 5 (m, 2H), 3.65-3.85 (m, 
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2H). 2.38 (s, 3H), 2.32 (s. 3H), 2.10 (s. 6H). 1.55-1.75 (m. 2H). 1.35-1.55 (m, 2H), 1.25 
(t.3H), 1.00(t, 3H)ppm. 

Example 24 

N-Butvl-N-ethvl-2.5.N'-trimeth vl-N'-f2.4.6-trimethvlDhenvl)-Dvrimidine^.6-diamm 
5 Amixtureof{5-chloro-2,5-dimethyl-pyrimidin-4-yl)-methyl-(2,4,6-trimethylphenyl)- 
amine (200 mg) and N-butyl-ethylamine (0.3 ml) in 1 ml of DMSO was heated In oil bath 
of 1 60" C for 1 5 hours. The mixture was quenched with water and extracted with ethyl 
acetate. The organic layer was separated, dried and concentrated to give the cnjde 
material. After silica gel column purification using chloroform as eluent, the title 
10 compound was obtained as an oil. 'H NMR (CDCI3) 6 6.83 (s. 2H), 3.22 (s, 3H), 3.12 
(m. 4H), 2.44 (s. 3H), 2.26 (s, 3H). 2.01 (s, 6H), 1,35-1.42 (m, 2H), 1.1-1.25(m, 2H). 1.00 
(t, 3H), 0.90 (t, 3H) ppm. 

Example 25 

r2.5-Dimethvt-6-ftetrahvdrofuran-3-v!oxvVDvrimrdin-4-vn-rg 4 e- 

15 trimethvlphenvl^-amine 

A mixture of 3-hydroxy-tetrahydrofuran (0.5 ml) and sodium hydride (80% In oil, 
53 mg, 1 .33 mmol) In dry THF was stirred at room temperature for 5 minutes, (6-chloro- 
2,5-d!methyl-pyrimldln-4-yl)-(2,4,6-trimethylphenyl)-amlne (107 mg, 0.388 mmol) was 
added. The mixture was heated at reflux for 15 hours. The mixture was quenched with 

20 water and extracted with ethyl acetate. The organic layer was separated, dried and 
concentrated to give a yellow oil. The oil was purified through silica gel column 
chromatography using 20% ethyl acetate in hexane as eluent to give 48 mg of the title 
compound as off-white crystals, mp 126-128«»C. ' H NMR (CDCy 6 6.89 (s, 2H), 5.60 
(brs, 2H), 3.8-4.0 (m, 4H). 2.27 (s, 6H). 2.13 (s, 6H), 2.1-2.25 (m, 2H). 1.93 (s, 3H) ppm. 

25 Example 26 

2-^S)-r2.5-Dimethvl-6-r2.4.6-trimethvlphenoxvVDvrimidin-4-vlam!no1-butan-ol 
A mixture of 4-chloro-2,5-dimethyl-6-(2,4,6-trimethylphenyoxy)-pyrimidine 
(30 mg) and 2-(S)-amino-1-butanol (0.5 ml) in 0.5 ml of DMSO was heated at 130«»C for 
4 hours. The mixture was quenched wrtth water and extracted wrfth ethyl acetate. The 

30 organic layer was separated, dried and concentrated to give a crude material. The 
crude residue was purified through silica gel column chromatography to give 24 mg of 
the title compound as white crystals. High MS for (CigHjyNaOz) calc. 329.21 03, found 
329.21249; IR(KBr) 3400, 2940, 1580 cm-1; 'H NMR (CDCI3) S 6.841 (s, 2H), 5.72 (bre. 
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1 H). 4.45 (d, 1 H). 3.82-3.96 (m. 1 H), 3.72-3.9 (m, 1 H), 3.5-3.6 (m. 1 H). 2.27 (s. 3H), 2.21 
(8, 3H), 2.08 (s, 3H), 2.02 (s, 6H). 1.4-1.7 (m, 2H), 1.03 (t, 3H) ppm. 

Example 27 

4-M-Ethvl-proPoxv>-2.5-dimethvl-6-r2. 4.6-trimethvlphenoxv^-Dvrimidine 
5 A mixture of 3-pentanol (0.3 ml) and sodium hydride (60% In oil, 32 mg, 0.81 

mmol) in DMSO was stin'ed at room temperature for 5 minutes. 4-CNoro-2,5-dimethyl- 
6-(2,4,6-trimethylphenyoxy)-pyrimidine (150 mg, 0.54 mmol) was added and the 
resulting mixture was heated at 150oC for 5 hours. The mixture was quenched with 
water and extracted with ethyl acetate. The oiganic layer was separated, dried and 
10 concentrated to give a beige solid. The solid was purified through silica gel column 
chromatography using 20% chlorofomri In hecane as eluent to give the title compound 
as white crystals, mp 93.5-95.50C. 'H NMR (CDCy 6 6.85 (s, 2H), 5.1 1 (t, 1H), 2.27 
(s, 3H), 2.26 (s, 3H), 2.11 (s, 3H), 2.03 (s, 6H), 1.68 (p, 4H), 0.92 (t, 6H) ppm. 

Example 28 

15 ff6-fButvl-N- ethvlaminoV2-methvlpvrimidin-4-vll-f2.4.6-trimethvlDheny<)- 

aminol-acetic acid ethvl ester 
A mixture of [(6-chloro-2-methylpyrimldin-4-yl)-(2,4,6-trimethylpheny)-amlno]- 
acetic acid ethyl ester (85 mg, 0.244 mmol) and N-butyl-ethylamine (0.17 ml, 1 .1 mmol) 
in 4 ml DMSO was heated at 135«»C for 15 hours. An additional 1 ml of N-butyl- 
20 ethylamlne was added and the reaction was heated at that temperature for an additional 
15 hours (tic showed no starting material). The mixture was quenched with water and 
extracted with ethyl acetate. The organic layer was separated, dried and concentrated 
to give 123 mg of a light amber oil. The oil was purified through silica gel chromatotron 
using 5% ethyl acetate in hexane as eluent to give 92 mg (91%) of the title compound 
25 • as a white glass. NMR (CDCI3) S 6.94 (s, 2H), 4.69 (s, 1 H), 4.23 (s, 2H), 4.22 (q, 
2H), 3.35 (q, 2H), 3.15 (t. 2H). 2.35 (s. 3H). 2.31 (s, 3H), 2.21 (s. 6H). 1.3-1.5 (m, 2H), 
1.34 (t, 3H), 1.1-1.3 (m, 2H), 1.01 (t, 3H), 0.80 (t, 3H) ppm. 

Example 29 

4-M-Ethvl- propoxv^-3.6-dlmethvl-2-r2.4.6-trimethvl-phenoxv>-pvridina 
30 To a solution of 3-pentanol (0.2 ml, 0.5205 mol) In DMSO (1 ml) was added 60% 

sodium hydride in oil (30 mg) in a portionwise. After stirring at room temperature for 
5 min, a solution of 4-chloro-2,5-dimethyl-6-(2,4,6-trimethylphenoxy)-pyridine (98 mg) 
in 0.5 ml of dry THF was added and the resulting mixture was heated at 130°C for 
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5 hours. The mbcture was quenched with water and extracted with ethyl acetate. The 
organic layer was separated, dried and concentrated to give a yeiiow solid. The solid 
was purified through silica gel column chromatography using 20% chlorofomi in hexane 
to chloroform as eluent to give 7 mg of the title compound as white crystals mp 72 5- 
5 740C. 'H NMR (CDCI3) 6.84 (s. 2H). 6.26 (s. 1H). 4.16 (m. 1H). 2.27 (s. 3H). 2.17 (s 
6H), 2.04 (s. 6H). 1.69 (m. 4H), 0.95 (t, 6H) ppm. 

The mesylate salt of 4-(1-ethyl-propoxy)-3.6-dimethyl-2-(2,4,6-trimethyl- 
phenoxy).pyridine was prepared by addition of 1 equivalent of methanesulfonic add in 
ethyl acetate. The white crystals fomied from ethyl acetate. Mp 1 17-1 190c, 
^° Example 30 

J6-(ButYl-ethvl-amino)-2.5-dimethvipvrimidin.A.y t i.r2.4.6-trimpthYi phonYi|- 

acetonitrile 

A solution of mesitylacetonitrile (66 mg, 0.41 mmol) In 1 ml of DMSO was treated 
with NaH (60% in oil, 20 mg, 0.50 mmol) and stirred at room temperature for 20 
minutes, butyl-(6^hloro-2.5^imethylpyrimidin^y|)-ethylamine (100 mg. 0.414 mmol) 
was added and the resulting mixture was heated at 130«>C for 15 hours. The mixture 
was quenched with water and extracted with ethyl acetate. The organic layer was 
separated, dried and concentrated to give 160 mg of brown oil. The oil was purified 
through sifica gel column chromatography using 5% ethyl acetate in hexane as eluent 
to give the title compound as a brown on. 'H NMR (CDCIj) 6 6.83 (s. 2H). 5.49 (s, ^H), 
3.2-3.4 (m. 2H). 3.0^.2 (m. 2H). 2.51 (s. 3H). 2.24 (s. 3H). 2.21 (s. 6H). 'l.66 (s,'3H)! 
1.35-1.50 (m. 2H). 1.1-1.3 (m. 2H), 1.05 (t. 3H). 0.84 (t. 3H) ppm. 

Examole 31 

2-r6-M-Ethvl-propQyY)-2.5-dimethYl pvrimidih.4.Yl]-?-f !>,/i,ft. 
trimethvlphe nvlWpropionitrilp 
To a solution of 3-pentanoi (140 mg. 1 .59 mmol) In 2 ml of dry THF was added 
sodium hydride (60% in oil. 38 mg) and the mixture was stirred at room temperature for 

5minutes.2-(6-Chloro.2.5-dimethylpyrimldln-4-y|)-2-(2,4,6-trimethylphenyl)-propionrtrile 
(1 00 mg, 0.31 9 mmol) was added to the reaction mixture, and the resulting mixture was 

30 heated at reflux for 4 hours. The mixture was quenched with water and extracted with 
ethyl acetate. The organic layer was separated, dried and concentrated to give a 
brown oil (170 mg). The residue was purified through chromatotron using 20% ethyl 
acetate in hexane as eluent to give a mixture of two Isomere as a yellow glass form and 
both having a M+ of 365 from GC/Ms. NMR (CDCI3) 5 6.8 and 6.76 (s, 2H), 4.08 

35 and 3.96 (m. 'H). 3.25 and 3.22 (s. 3H). 2.35 and 2.30 (s. 3H). 2.21 , 2.20 and 2.06 (s. 
total of 9H). 1 .5-1 .7 (m, 4H). 1 .04 (s, 3H). 0.96 and 0.90 (t. 3H) ppm. 
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Example 32 

4-f1-Ethvl-propoxy)-2.5-dimethvl-6-(2.4.6-trimethvl-benzvlVDvri 
The title compound was prepared by the method analogous to that in Example 
32 starting with 4-Chloro-2,5-dimethyl-6-(2,4,6-trimethyi-benzyl)-pyrimidlne and 3- 
5 pentanol. White crystals, mp. 82-84°C. 

The title compounds of Example 33-39 were prepared by a method analogous 
to that of Example 27, steuting with the appropriate 4-chloro-2-methyl-5-substituted 6- 
substituted-phenoxy)-pyrimidine and 3-pentanol. 

Example 33 

10 4-f2.4-Dimethvl'Phenoxv)-6-f1-ethvl-propoxvl-2.5-dimethvl-pvrimidine 

NMR(CDCl3) 6.8-7.0 (m, 3H), 5.13 (m, 1H), 2.30 (s. 6H), 2.10 (s, 3H). 
2.09 (s. 3H), 1.68 (m, 4H), 0.92 (t, 6H) ppm. 

Example 34 

4-f2.6-Dimethvl-phenoxv)-6>f1-ethvUpropoxv)-2.5-dimethvl-pvrimidine 
15 NMR (CDCy 6 7.04 (m, 3H). 5.12 (m, 1H), 2.25 (s, 3H). 2.13 (s. 3H), 2.07 

(s, 6H). 1.66 (m, 4H), 0.92 (t. 6H) ppm. 

Example 35 

4- f1-Ethvl-propoxv^-2<nethvl-6-f2.4.64rimethvl-phenoxvVpvrimidine>5^^ 

mp 128-130«C, NMR (CDCI3) 6 6.8 (s, 2H), 5.18 (m. 1H). 2.30 (s, 3H), 2.21 
20 (s,3H), 2.00 {S.6H). 1.4-1.58 (m, 4H), 0.90 (t, 6H) ppm. 

Example 36 

5- tert-Butvl-4-M-ethvl-propoxv)-2-methvl-6-f2.4.6-trimethvl-ohenoxv^-pyrimidine 

NMR (CDCI3) 6 6.85 (s, 2H), 5.25 (m, 1H). 2.29 (s, 3H), 2.20 (s. 3H), 2.03 
(s, 6H), 1.65-1.80 (m. 4H), 1.52 (s, 9H), 0.90 (t, 6H) ppm. 
25 Example 37 

4-n-Ethvl-propoxv^-5-isopropvl-2-methvl-6-r2.4.6-trimethvl-DhenQxy^>pvrimldine 
NMR (CDCI3) J 6.85 (s, 2H), 5.17 (m, 1H), 3.50 (m. 1H). 2.27 (s. 3H), 2.23 (s. 
3H). 2.03 (s, 6H). 1.69 (m, 4H), 1.33 (s. 3H), 1.31 (s, 3H). 0.92 (t, 6H) ppm. 

Example 38 

30 5-Bromo-4-(1-ethvl-propoxv)-2-methvl-6-f2.4.6-trimethvl-phenoxv)-Pvrimidine 

NMR (CDCI3) 6 6.86 (s, 2H), 5.16 (m. 1H). 2.29 (s. 3H), 2.28 (s, 3H), 2.06 (s, 
6H). 1.65-1.80 (m, 4H), 1.52 (s. 9H). 0.95 (t. 6H) ppm. 
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Example 39 

S-Chloro-4-(1-ethvl-propoxv>-2-methvl-6.f 2.4.6-trirnethvt.phenoxv^.py rimiriinA 
'H NMR (CDCI3) <y 6.86 (s. 2H). 5.16 (m. 1H). 2.28 (s. 3H). 2.27 (s. 3H). 2.06 (s. 
6H), 1 .65-1 .80 (m. 4H), 1 .52 (s. 9H), 0.94 (t, 6H) ppm. 
5 The title compounds of Examples 40^1 were prepared by a method analogous 

to that described In Example 24. starting from 4-chloro-2,5-dlmethyl-6-(2,4,6. 
trimethylphenoxy)-pyrimldine and the appropriate amine. 

Examole 40 

r2,5-Dimethvl-6-(2.4.6-trimethvl-Dhenoxy ) -pvrimidln.4.ynn^hvl.prQpYi) .am!na 
10 'H NMR (CDCI3) 6 6.84 (s, 2H), 4.10 (m. 2H. NH and CH), 2.27 (s, 3H), 2.21 (s. 

3H). 2.04 (s. 9H). 1 .3-1 .6 (m. 4H). 0.91 (t, 6H) ppm. 

Example 41 

Butvl.r2.5-dimethvl-6-r2.4.6.t rimethvl-phenoxv)-pvrimidin.4.vn-ethvl-amlne 
'H NMR (CDCIa) 6 6.87 (s. 2H). 3.76 (m, 2H). 3.68 (t. 2H). 2.73 (s. 3H). 2.28 (s. 
15 6H). 1 .99 (s, 6H). 1 .5-1 .7 (m. 4H). 1 .27 (t. 3H). 0.94 (t. 3H) ppm. 

The title compounds of Examples 42-54 were prepared by a method analogous 
to that described in Example 29. starting with the appropriate 4-chloro-2^nethyl^ 
(substituted phenoxy or th!ophenoxy)-pyridine and the appropriate alcohol. 

Example 42 

2-(4-Bromo-2,6-dimethvl-phenoxv>-4-ri-et hvl-DmQxy)-a , 6-dimethvl.pYririino 
'H NMR (CDCI,) 6 7.18 (s. 2H). 6.30 (s, 1H). 4.22 (m, 1 H), 2.20 (s, 6H). 2.05 (s. 
6H). 1 .73 (m, 4H), 1 .00 (t, 6H) ppm. 

Example 43 

2- (4-Chloro-2,6-dimethvl-phenoxv).4-f1-ethvl-n ropoxvl.3.6.drmethvl-Dvridinft 
25 'H NMR (CDCI3) 6 7.05 (s, 2H). 6.31 (s. 1H). 4.20 (m, 1 H). 2.20 (s. 6H). 2.08 (s. 

6H), 1.73 (m. 4H). 0.99 (t. 6H) ppm. 

Example 44 

3- Ethvl-4-M-ethvl-propoxv\-6-methvl-2.f2. 4.6-trimethv1.phenoxv\-pyridinfl 

'H NMR (CDCI3) S 6.85 (s, 2H). 6.26 (s. 1H). 4.18 (m. 1H), 2.73(q.2H), 2.28 (s, 
30 3H). 2.17 (s. 3H), 2.05 (s, 6H). (m. 4H). 1.18 (t. 3H), 0.96 (t, 6H) ppm. 

Example 45 

4- M-ethvl-propenvloxvW3.6.dlmethvl-2-f2. 4.6-trimethvt-phenoxv^.pvridinft ( A 
mixture of cis and trans isomers) 

'H NMR (CDCI3) 6 6.85 (s, 2H). 6.30 (s, 0.3H), 6.21 (s. 0.7H). 5.10 (m, 0.7H). 
35 4.95 (m. 0.3H). 2.27 (s, 3H). 2.24 (s. 2.1 H). 2.19 (s, 0.9H). 2.14 (s, 3H), 2.05 (s, 6H),' 
1 .65 (d, 0.9H), 1 .50 (d. 2.1 H). 1 .08 (t. 1 .8H), 1 .05 (t, 4.2H) ppm. 
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Methanesulfonieaeidsaltof4-f1-ethvl-DropoxvV2.3.5-trimethvl-6.r2.4.6-trimgthvl. 
phenoxvVDVridlne 

Mp 58-600 C. iH NMR (CDCI,) S 6.90 (s. 2H), 4.20 (m, 1H), 2.70 (s. 3H), 2.61 
5 (s. 3H), 2.28 (s, 3H). 2.16 (s. 3H), 2.08 (s, 6H), 1 .5-1 .8 (m, 4H), 0.96 (t, 6H) ppm. 

Example 47 

4-n-Ethvl-propoxv)-6-methvl-2-f2.4.6-trimethvl-phenoxvVnicotinio acid methyl 

ester 

NMR (CDCI3) 6 6.84 (s, 2H). 6.39 (s, IH), 5.04 (m. IH). 3.85 (s, 3H), 2.27 (s, 
10 3H). 2.23 (s, 3H), 2.05 (s, 6H), 1 .5-1 .7 (m, 4H), 0.95 (s. 6H) ppm. 

Example 48 

4-f1-Ethvl-propoxv)-2-methvl-6-f2.4.6-trimethvl-phenoxv)-pvridine 
'H NMR (CDCI3) 6 6.90 (s, 2H), 6.34 (d, J-2H2,1H), 5.70 (d, J=2Hz.1H), 4.05 
(m. IH), 2.40 (s, 3H), 2.30 (s, 3H), 2.11 (s. 6H), 1.62 (m. 4H), 0.89 (t. 6H) ppm. 
16 Example 49 

3.6-Dimethvl-4-(tetrahvdro-furan-3-vloxv)-2-f2.4.6-trimethvl-phenoxv)-pvridine 
'H NMR (CDCI3) 6 6.88 (s. 2H), 6.25 (s, IH), 4.99 (m. IH). 3.9-4.1 (m. 4H). 2.31 
(s, 3H). 2.23 (s. 3H), 2.20 (s, 3H). 2.1-2.3 (m. 2H), 2.07 (s. 6H) ppm. 

Example 60 

20 4-ri-Methpxvmethvl-proPoxvV3.6-dimethvt-2-r2.4.6^methvl-phenoxv>-Pvridlne 
'H NMR (CDCI3) 6 6.88 (s, 2H), 6.38 (s, 1H). 4.42 (m, IH), 3.5-3.7 (m, 2H), 3.42 
(s. 3H), 2.31 (s, 3H), 2.21 (s, 6H), 2.07 (s, 6H), 1.7-1.85 (m, 2H), 1.02 (t, 3H) ppm. 

Example 51 

3- r3.6-Dlmethvl-2-f2.4.6-trimethvl-phenoxvVpvridln-4-vloxv1-pentan-2-ol 

25 'H NMR (CDCI3) 6 6.88 (s, 2H), 6.34 (s, 1 H), 4.25-4.45 (m, 1 HO, 3.6-3.8 (m, ' H), 

2.30 (s. 3H)2.21 (s, 3H), 2.20 (s, 3H), 2.06 (s, 6H), 1.2-1.4 (m, 5H0, 1.07 (t, 3H) ppm. 

Example 52 

4- sec-Biitoxv-3.6-dlmethvl-2-(2.4.6-trlmethvl-phenoxv)-pvridine 

'H NMR (CDCI3) 6 6.88 (s. 2H), 6.31 (s. IH), 4.35 (m, IH). 2.30 (s. 3H), 2.21 (s, 
30 3H), 2.19 (s, 3H), 2.07 (s, 6H0, 1 .7-1 .9 (m, 2H). 1 .34 (d, 3H), 1 .01 (t, 3H) ppm. 

Example 53 

2-f2.4-Dimethvl-phenvlsulfanvl>-4-(1-ethvl-propoxv)-3.6-dimethvl-pvridlne 
Golden oil. 'H NMR (CDCy 6 7.19 (d. j=8H2,1H0, 7.06 (s, IH). 6.94 (d, 
J=8Hz.1H). 6.42 (s. IH), 4.19 (m. IH), 2.34 (s. 3H). 2.33 (s. 3H). 2.32 (s. 3H). 2.18 (s, 
35 3H). 1 .69 (m. 4H), 0.95 (t. 6H) ppm. 
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Example 54 

4-ri-Ethvl-proDOXV)-3.6-dimethvl.2-/2. 4.6-trimethYl-phenvlsulfanvlWDvridine 
'H NMR (CDCI3) 56.97 (s, 2H). 6.30 (s. 1H). 4.15 (m, 1H), 2.35 (s. 6H), 2.30 (s, 
3H), 2.23 (s. 3H), 2.20 (s, 3H), 1 .68 (m, 4H). 0.95 (t, 6H) ppm. 
5 Example 55 

2-(4-Ethvl2.6-dimethvl-phenoxvM-ri-ethY |.propoxvV3.6.dimethvl-pY ridinfl 
To a solution of 2.5 N n-BuU In hexane (0.47 ml. 1.18 mmol) in 5ml of dry THF 
was added a solution of 2-(4-bromo-2.6-dimethyl-phenoxyH.(1-ethyl-pipoxy)-3,6. 
dimethyl-pyridlne (465 mg, 1 .1 8 mmol) In 5 ml of dry THF at -78°C. After stirring at that 
1 0 temperature for 5 min, an excess of ethyl Iodide (0.4 ml) was added and the resulting 
mixture was stirred at .78«>C for 30 min. then at 0°C for 15 min. The mixture was 
quenched with saturated ammonium chloride and extracted with ethyl acetate. The 
organic layer was dried and concentrated to give a light brown oil The oil was puriified 
through silica gel column chromatography using chlorofonn as eluent to give 260 mg 
15 of the title compound as white solid. ' H NMR (CDCI,) 6 6.90 (s. 2H), 6.38 (s. 1 H), 4.20 
(m, 1H). 2.61 (q.2H), 2.24 (s. 3H). 2.21 (s. 3H). 2.10 (s. 6H), 1.70 (m. 4H). 1.30 (t.' 3H). 
0.98 (t, 6H) ppm. 

The title compounds of Examples 56-62 were prepared by a method analogous 
to that described in Example 55, starting from n-BuU and 2-(4-bromo-2,6-dimethyl- 
20 phenoxy)-4-(1.ethyl-prpoxy)-3.6-dlmethyI-pyridine, followed by quenching with an 
appropriate electrophile. 

Example 56 

4-r4-f1-Ethvl-DropoxvV3.6-dimethvl-Pvridi n-2-vloxvl-3.5-dimethvl-ben7alriPhY ri^ 
'H NIWIR (CDCI3) 6 9.94 (s. 1H). 7.61 (s. 2H). 6.32 (s, 1H). 4.20 (m. 1H), 2.21 (s. 
25 3H), 2.1 6 (s, 9H) 1 .70 (m, 4H), 0.98 (t. 6H) ppm. 

Example 57 

2-f2.6-Dimethvl-4-propvl-phenoxv^~4-/1-et hvl-DroDoxvUa , 6-dimethvl-pYririino 
'H NMR (CDCI3) <y 6.88 (s. 2H), 6.30 (s. 1H). 4.20 (m. 1H). 2.54(dd,2H), 2.22 (s. 
3H). 2.20 (s. 3H), 2.09 (s, 6H). 1 .6-1 .8 (m. 6H), 0.9-1 .1 (m, 9H) ppm. 
30 Examnle 58 

2-(2.6-Dimethvl-phenoxv^-4-f 1-ethvl-Dropoxv^-3.6-dimethYl-pY riri?»«' 
'H NMR (CDCI3) 7.06 (m. 3H). 6.30 (s. 1H). 4.20 (m, 1H), 2.21 (s, 6H), 2.11 (s, 
6H). 1 .73 (m. 4H), 0.99 (t. 6H) ppm. 
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Example 59 

2l444-M-Ethvl>DroDOXvV3.6-dimethvl-Pvridln-2-vloxy1-3.5-dimethvl-phen 
propan-2-ol 

NMR (CDCI3) 6 7.15 (s, 2H), 6.25 (s. 1H), 4.20 (m, 1H), 2.20 (s, 3H). 2.19 (s, 
5 3H). 2.10 (s. 6H), 1.85 (brs. ^H),1.70 (m, 4H). 1.60 (s, 6H), 0.95 (t, 6H) ppm. 

Example 60 

4-(1-Ethvt-propoxv^-2-f4-iodo-2.6-dimethv!-phenoxvV3.6'dimethvl-pvridin 

NMR (CDCI3) 6 7.39 (s, 2H), 6.30 (s. 1H), 4.19 (m, 1H). 2.20 (s. 3H), 2.18 (s. 
3H), 2.05 (s, 6H), 1.72 (m, 4H). 0.98 (t, 6H) ppm. 
10 Example 61 

4-f4-(1-Ethvl-propoxv^3.6-dimethvl-PVridin-2-vloxv1-3.5-dimethvl-phenol 

NMR (CDCI3) 6 7.85 (brs, 1H), 6.36 (s. 1H). 6.24 (s, 2H), 4.24 (m, 1H). 2.39 
(s. 3H). 2.20 (s. 3H). 2.02 (s, 6H), 1.74 (m, 4H), 1.00 (t. 6H) ppm. 

Example 62 

15 i,f4-f4,(i,Ethvl>propoxv^'3.6-dimethvl'Pvridin-2'VlPxv1-3.5-dlmethvl-phenvl>> 
pvrrolidin-2-one 

NMR (CDCI3) 6 7.30 (s, 2H), 6.30 (s. 1H). 4.20 (m. 1H), 3.88 (t, 2H). 2.61 (t, 

2H) ppm. 

Example 63 

20 i4-r4-(1'Ethvl-propoxv^3.6-dimethvl>pvridin'2-vloxv1-3.5-dimethvl>phenvll-methanol 
A mixture of 4-[4-(1-ethyl-propoxy)-3,6-dimethyl-pyridln-2-yloxy]-3,5-dimethyl- 
benzaldehyde (114 mg, 0.41 mmol) and sodium borohydride (63 mg, 1.6 mmoi) in 3 
ml of mettianol was stirred at room temperature for 2 hours. The reaction mixture was 
quenched with water and ^racted with ethyl acetate. The organic layer was dried and 

25 concentrated to give yellow oil. The oil was purified through silica gel using chloroform 
as eiuent to give 70 mg of the title compound as a colorless oil. NMR (CDCI3) 6 
7.04 (s, 2H), 6.32 (s, 1H), 4.55 (s, 2H), 4.21 (m, 1H). 2.30 (brs. 1H). 2.22 (s, 3H), 2.21 
(s, 3H), 2.12 (s, 6H), 1.73 (m, 4H). 0.91 (t. 6H) ppm. 

Example 64 

30 4-M-Ethvl'PropoxvV2-(4-methoxv-2.6-dimethvl'Phenoxv)-3.6-dimethvl-PVridine 

Toasolutionof4-[4-(1-€thyi-propoxy)-3,6-dimethyl-pyridin-2-yloxy]-3,5-dimethyl- 
phenol (40 mg. 0.12mmol) in 3 ml of dry THF was added 10 mg of 60% sodium hydride 
in oil at room temperature. After stirring for 5 min, 0.3 ml of methyl iodide was added 
and the resulting mixture was stirred at room temperature overnight. The mixture was 

35 quenched with water and extracted with ethyl acetate. The organic layer was dried and 
concentrated to give a yellow solid. The solid was purified through silica gel column 
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chromatography using hexane to 1:1 chloroform:hexaneaseluenttoyield20mgofthe 
title compound as yellow solid. 'H NMR (CDCI3) 6 6.66 (s. 2H). 6.28 (s. 1H) 4 20 (m 
1H). 3.79 (s. 3H). 2.20 (s. 3H). 2.19 (s. 3H0. 2.08 (s. 6H). 1.71 (m. 4H). 0.97 (t. 6H) 
ppm. 

^ Example 65 

4.f1-EthYl-propoxv)-?-(4-}soDroDoxv.i>fi^i m ethvl.Dh6nnvy)..3.6.dimPthYi. pYriHin^ 

Toasolutionof4-[4-(1.ethyl-propoxy)-3.6-dlmethyl-pyridin-2-yIoxy]-3.5<iimethyl- 
phenol (58 mg. 0.176mmol) In 3 ml of dry THF was added triphenylphosphlne (70 mg 
0.264mmol) and isopropanol (60 mg. 0.22 mmol). The resulting mixture was stirred at 
1 0 room temperature for 5 min. diethyl azodlcarboxylate (46 mg. 0.264 mmol) was added 
The mixture was stirred at room temperature overnight. An additional 20 mg of diettiyl 
azodicarboxylate was added and ttie mixture was stirred for an additional 4 hours. The 
mixture was quenched with water and extracted witfi methylene chloride. The organic 
layer was dried and concentrated to give an oil. The oil residue was purified through 
15 silica gel column chromatography using 1:1 hexane:chlorofomi to 1:2 hexane: 
chloroform as eluent to give 38 mg (58%) of tiie title compound as a coloriess oil 'H 
NMR (CDCI3) 5 6.60 (s. 2H). 6.28 (s. 1H), 4.50 (m, 1H). 4.18 (m. 1H). 2.20 (s. 3H) 2 19 
(s. 3H). 2.079S.6H). 1.71 (m. 4H). 1.34 (d, 6H). 0.98 (t, 6H) ppm. 

The tMe compounds of Examples 66-67 were prepared by a method analogous 
20 to that described In Example 64, starting witii an appropriate pyridine-3.5- 
dimetiiylphenol or pyridine-3,5.dimetiiyl.phenyl methanol with a base, followed by 
quenching with an appropriate alkyi hallde. 

Example 66 

2.f4-Ethoxy-2.6-dimethvl-phenoxv)-4.f1-Pthvl.prnnnvY).'^ft.> j imethvl.pYriHino 
'H NMR (CDCI3) 6 6.60 (s. 2H). 6.28 (s. 1H). 4.19 (m. 1H). 3.99(q.2H), 2 19 (s 
3H). 2.18 (s. 3H). 2.07 (s. 6H). 1.74 (m. 4H). 1.40 (t. 3H). 0.97 (t. 6H) ppm. 

Example 67 

4-(1-Ethvl-propoxY)-2.f4-methoxvmethvl-2.6-dimAthYL ph enoxvU3R.Hin,.fh„ L 
pyridine 

Mp 58-60OC. NMR (CDCI3) d7.05 (s, 2H). 6.30 (s. 1H). 4.41 (s. 2H). 4.19 (m 
1H). 3.42 (s. 3H). 2.21 (s. 3H). 2.18 (s. 3H). 2.11 (s. 6H). 1.72 (m. 4H). 0.98 (s 6H) 
ppm. 

Example 68 

f3,6-DimethYl-2-(2.4.6-trimethvl-phenoyY) -PVridin^Y'Hthvt.aminft 
A mixture of 4-chloro-3,6-dimethyl-2-{2.4.6-trimethylphenoxy)-pyridine (1 .330 g, 
4.822 mmol) and 20 ml of ethyl amine in 13 ml of 1-methyl-2-pyrrolidinone was heated 
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-Sl- 
ot ISO^C at 250 psi overnight in a pressure reactor. The reaction was heated an 
additional 24 hours at 175°C and 300 psi. The reaction mixture cooled to room 
temperature and diluted with water and extracted with ethyl acetate. The organic layer 
was dried and concentrated to give a brown oil. The oil residue was purified through 
5 silica gel column chromatography using chloroform to 2% methanol in chloroform as 
eluent to give 0.820 g (60%) of the title compound as a white solid, mp 115-116'*C. 

'H NMR (CDCI3) 5 6.87 (s, 2H). 6.11 (s, 1H), 3.85 (t, 1H), 3.24 (m, 2H), 2.30 (s, 
3H), 2.17 (s, 3H). 2.13 (s, 3H). 2.08 (s, 6H), 1.32 (t. 3H) ppm. 

The title compounds of Examples 69-71 were prepared by the method 
10 analogous to that described in Example 68 starting with an appropriate 4-chioro-2- 
substituted phenoxy-pyridine and an appropriate amine. 

Example 69 

r3.6-Dimethvl-2-(2.4.6-trimethvl-DhenvlsulfanvlVDvridin-4-vn-(1-ethvl-DroDvl)-amlne 
Mp 108-110*'C. 'H NMR (CDCI3) d 6.95 (s, 2H), 6.09 (s, 1H), 3.63 (d, 1H), 3.28 
15 (m, IH). 2.36 (s, 6H), 2.30 (s, 3H). 2.17 (s, 3H), 2.11 (s, 3H). 1.4-1.75 (m, 4H0. 0.93 (t, 
6H) ppm. The hydrogen chloride salt, mp 148-150«»C: NMR (CDCI3) 6 6.95 (s. 2H), 
6.30 (s, IH), 5.75 (d, 'H), 3.38 (m. IH), 2.69 (s. 3H), 2.33 (s, 6H), 2.28 (s, 3H0, 2.02 (s. 
3H), 1.72 (m, 4H), 0.93 (t, 6H) ppm. 

Example 70 

20 2-f4-Chloro-2.6-dimethvl-phenoxvV<3.6-dimethvl-PVridin-4-vll-ethvl-amlne: white 

solid 

'H NMR (CDCI3) 57.04 (s. 2H), 6.13 (s. IH). 3.88 (t, IH). 3.24 (m, 2H), 2.17 (s, 
3H), 2.17 (s, 3H), 2.08 (s, 6H), 1.32 (t, 3H) ppm. 

Example 71 

25 r3.6-dimethvl-2-f2.4.6-trimethvl-phenvlsulfanvn-pvridin-4-vn-ethvl-amine 

Tan crystals, mp 114-116«'C. 'H NMR (CDCI3) 56.94 (s, 2H), 6.12 (s, IH), 3.76 
(t. IH), 3.21 (m. 2H). 2.35 (s, 6H). 2.30 (s, 3H). 2.19 (s. 3H). 2.10 (s, 3H). 1.29 (t, 3H) 
ppm. 

Example 72 

30 r3.6-Dimethvl-2-f2.4.6-trimethv!-phenoxv^-Dvridln-4-vn-ethvl-proDvl-amine 

To a solution of [3,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-yl]-ethyl- 
amine (7.00 g, 24.6 mmol) in 100 ml of dry THF was added 1.0 M lithium 
bis(trimethylsilyl)amide In hexane (32 ml, 32 mmol) at -78«>C. After stirring at that 
temperature for 10 min, the reaction mixture was treated with iodopropane (13 ml, 125 

35 mmol) at -70°C. After stining at that temperature for 20 min, the dry ice bath was 
removed and the reaction mixture was stin-ed at room temperature for 3 hours. The 
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reacbon mixture was quenched with water and extracted with ethyl acetate The 
organic l^er was dried and concentrated to give an oil. The oil residue was purified 
through sll,ca gel column chromatography using 1 :1 chlorofom,:hexane to chlorofom, 
ase^uenttog^e5.04g(62.5%)of[3.6-dimethy|.2-(2^^^^^^ 

ethyl^,ropy|.amlne as yellow solid; 'H NMR (CDCI3) 6 6.88 (s. 2H) 6 41 (s 1H 
3.11(q.2H). 3.03(dd.2H). 2.30 (s. 3H). 2.25 (s. 3H). 2.19 (s. 3H) 2 07 (s 6H) 155 2 

690C; NMR (MeOH-d4, . 7.00 (s. 2H). 6.75 (s. 1H,. 3.54(q.2H,. 3^ (t. 2H, 2 35 
(s. 3H,. 2.31 (s. 3H,. 2.27 (s. 3H). 2.08 (s. 6H,. 1.69 (m. 2H,. 1.25 (t. 3H0. 0.94 ji 3hI 

The title compounds of Examples 73-79 were prepared by the method 
analogous to that described In Example 72 starting with an appropriate 2-(substituted 
Phenoxy or thiophenoxy)-pyrldln-4-yl-ethyl amine and a base (lithium 
b.s(tnmethylsilyl)amide or lithium dilsopropylamlde). followed by quenching with an 
appropriate alkyi hallde. a w.ui an 

Example 73 

r3,6-dimethvl-P.r?.4.6.trimothYLp h. noxvUny riHin.^Y ]-dtethvl.^mi»o 
'H NMR (CDCI3) 6 6.87 (s. 2H). 6.40 (s. 1H). 3.10(q.4H). 2.30 (s. 3H). 2 24 (s 
3H). 2.19 (s. 3H). 2.06 (s. 6H). 1.08 (t. 6H) ppm. The HCI salt, white cl^als mo 
20 I8I0C; NMR (CD3OD) .7.01 (s. 2H). 6.78 (s. 1H, 3.58(q.4H). 2.^^) 2^ 
6H). 2.10 (s. 6H). 1.28 (t. 6H) ppm. * ^' ^ 

Example 74 

f3.6-Dlmethvl.P-fP 4 6-trimeth Yl-phenow) - m m-din.4.v/n ^fhyL»,..u,., ^^^^ 
H NMR (CDCy 6 6.86 (s. 2H). 6.38 (s. 1H). 3.05(q.2H). 2.75 (s. 3H) 2 29 ^s 
3H). 2^25 (s. 3H). 2.18 (s. 3H, 2.06 (s. 6H,. 1.18 (, 3H) p^m. The ^2, ^7^ 

Examole 75 

Buty|.r3,6.dimethvl-p.rP4.6-trimethvl-nh ^^.nvridin^yi] .^>,y,,.^:.„ 

'H NMR {CDCI3) S 6.88 (s. 2H). 6.41 (s. 1H). 3.0-3.3 (m. 4H). 2.31 (s. 3H) 2 25 
(s. 3H). 2.19 (s. 3H). 2.08 (s. 6H). 1.3-1.6 (m. 4H). 1.09 (t. 3H). 0.93 (t. 3H) ppm ' 

Example 76 

.Butyl-r2-(4-chloro-? R-dimPthvl-phenow^.^ «-Hi^ . thvl-Dvridin^Y ']--h1 -minn 
H NMR (CDCI3) 6 7.03 (s. 2H). 6.39 (s. 1H). 3.09(q.2H). 3.01(dd.2H) 22Ws 
3H). 2.16 (s. 3H). 2.05 (s. 6H). 1.4-1.6 (m. 2H). 1.25-1.40 (m. 2H). 1.06 (t 3H)' 087 t' 
35 3H) ppm. The HCI salt. mp177-1780C; 'H NMR(DMS0-d6)<, 7.20 (s.2H).' 674 (s 1H) 
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3.1-3.4 (m, 4H). . 2.24 (s. 3H). 2.17 (s, 3H). 2.00 (s. 6H). 1 .4-1 .6 (m, 2H), 1.25-1,40 (m. 
2H), 1.05 (t. 3H), 0.86 (t, 3H) ppm. 

Example 77 

r2-f4-ehlorQ-g.6-dimethvt-phenoxv>-3.6-dimeth'/l-Dvridin-4-vn-ethvl-propvl-amine 
5 'H NMR (CDCI3) 6 7.04 (s. 2H), 6.41 (s, 1 H), 3.1 1 (q,2H), 3.00 (m, 2H), 2.24 (s, 

3H), 2.17 (s, 3H), 2.07 (s. 6H), 1 .54 (m, 2H), 1 .08 (t, 3H). 0.90 (t, 3H) ppm. The HCI salt, 
whrte crystals, mp 74.76«C. NMR(CD30D) 6 7.23 (s, 2H), 6.81 (s, 1H), 3.58(q,2H), 
3.46 (m, 2H), 2.38 (s, 3H), 2.31 (s. 3H), 2.13 (s. 6H), 1.6-1.8 (m. 2H). 1.26 (t, 3H), 0.96 
(t. 3H) ppm. 

.10 Example 78 

f2-^4-chloro-2.6-dimethv!-phenoxv)-3.6-dimethvl-pvridin-4-vll-diethvl-amine 
'H NMR {CDCI3) <y 7.05 (s, 2H), 6.41 (s, 1H). 3.11(q.4H), 2.24 (s, 3H), 2.18 (s, 
3H), 2.07 (s, 6H), 1.09 (t, 6H) ppm. The HCI salt, white crystals, mp 184-185*'C. 'H 
NMR(CD30D) 6 7.23 (s, 2H), 6.81 (s, 1H), 3.56(q.4H), 2.37 (s, 3H). 2.33 (s, 3H), 2.12 
15 (s. 6H), 1.26 (t,6H) ppm. 

Exemple 79 

r3.6-Dimethvl-r2-f2.4.6-trimethvl-phenvlsulfanvn-pvridirt-4-vn-ethvl-propvl-amine 
NMR (CDCI3) 6 6.95 (s. 2H). 6.45 (s, 1H). 3.02 (q,2H), 2.97 (dd,2H), 2.35 (s, 
6H). 2.31 (s, 3H), 2.21 (s, 3H). 2.20 (s, 3H), 1.49 (m. 2H), 1.02 (t, 3H). 0.86 (t, 3H) ppm. 
20 The HCI salt, white crystals, mp 110-112«C: 'H NMR (CDCI,) 6 6.92 (s, 2H), 6.51 (s, 
1H). 3.27 (q.2H). 3.19 (dd.2H), 284 (s, 3H), 2.32 (s, 6H), 2.28 (s. 3H), 1.82 (s, 3H), 1.52 
(m, 2H). 1.15 (t, 3H), 0.84 (t, 3H) ppm. 

Example 80 

N.r3.6-Dimethvl-2-r2.4.6-trimethvl-pheno xvVpvridln-4-vn-N-ethvl-2.2.2-triflupro- 
25 acetamlde 

To a solution of [3,6-dlmethyl-2-(2,4.6-trlmethyl-phenoxy)-pyridln-4-yl]-eth^ 
amine (200 mg, 0.7 mmol) In dry methylene chloride was added triethylamlne (0.1 ml, 
0.73 mmol) and trifluoroacetic anhydride (0.11 ml, 0.74 mmol) and stirred at room 
temperature for 2 hours. The reaction mixture was quenched with water and extracted 

30 with ethyl acetate. The organic layer was dried and concentrated to give the cmde 
material . The crude material was purified through silica gel column chromatography 
using 25% hexane In chlorofor as eluent to give 225 mg (83%) of the title compound 
as white crystals, mp 1 10-1 1 1 «>C, 'H NMR (CDCI3) 6 6.91 (s, 2H). 6.57 (s, 1 H), 4.16 (m, 
1H), 3.39 (m, 1H), 2.32 (s, 3H), 2.27 (s. 3H), 2.24 (s, 3H). 2.07 (s, 3H), 2.05 (s, 3H), 

35 1.26 (t.3H) ppm. 
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Examole 81 

3.60im^V|.2-f? , 4 6-trimethvl-phf>noxv>-Dvririirwi-yi].e thvl./P 9 9.trifl..»,»^.,y,x 
amine ' 

ToasolutlonofN-[3.6-Dimethy|.2-(2,4,6-trimethyl-phenoxy)-pyrldin.4-yl]-N-ethyl- 
5 2.2.2-trifIuoro-acetamide (292 mg. 0.77 mmol) in 15 ml of dry THF was added 2M 
BH3.DMS In THF (0.96 ml. 1 .92 mmol) at room temperature. The resulting mixture was 
heated at reflux overnight. The mixture was quenched with water and extracted with 
ethyl acetate. The organic layer was dried and concentrated to give 300 mg of white 
solid. The solid was recrystallized from hexane and 2 drops of methanol to give white 
10 crystals (298 mg. 96%). 'H NIWR (CDCI3) S 8.85 (s. 2H), 6.47 (s. 1H). 3.70 (q.2H) 3 25 
(q.2H). 2.32 (s. 3H). 2.27 (s. 3H). 2.20 (s. 3H). 2.05 (s. 3H). 1.13 (t. 3H) ppm. The HCI 
salt, white crystals, mp 73-740C. NMR(CD30D) 6 6.97 (s. 1H), 6.96 (s, 2H) 4 09 
(q.2H). 3.46 (q.2H), 2.34 (s, 3H). 2.30 (s. 3H). 2.28 (s. 3H). 2.05 (s. 6H). 1.17 (i 3H) 
ppm. 

Example 82 

4.(1.Ethvl-propvlamino)-6^nethvl.2-(P4frtrimethvl^honnvY) ^iootinte m^y 



ester 



A mixture of 4-chloro-6-methyI-2-(2.4.6-trimethyl-phenoxy)-nicotinic acid methyl 
ester (500 mg. 1.56 mmol) and 1 -ethyl-propyl-amine (0.8 ml) in 1 ml of DI^SO was 

20 heated at refluxfor 15 hours. The mixture was quenched wHh sat. ammonium chloride 
and extracted with ethyl acetate. The organic layer was dried and concentrated to give 
445.6 mg of yellow solid. The solid was purified through silica gel column 
chromatography using 1 :1 ratio of chloroformihexane as eluent to give (289 mg, 50%)of 
the title compound as white crystals, mp 98-102OC; 'H NMR (CDCI3) 6 8.04 (d 1H) 

25 6.85 (s. 2H). 6.06 (s. 1H). 3.85 (s. 3H). 3.32 (m. 1H). 2.28 (s. 3H), 2.10 (s, 3H). 2.07 (s' 
3H), 1.62 (m, 4H). 0.95 (t, 6H) ppm. 

Example 83 

M1-Ethvl-propYlamlno).6-methvl-p.f2.4.6.trlmethYi .Dhenoyv\.p YriHin.Q-yn- 
methanol 

30 A mixture of 4-(1-ethyH5rDpylamino)-6^nethyl-2.(2.4.&.trimethy|.phenoxy)^iicotlnic 

acid methyl ester (220 mg. 0.594 mmol) and 1M lithium aluminum hydride In THF (4 ml. 
4 mmol) in dry THF (3 ml) was heated at reflux for 10 min. then stirred at rt overnight 
The mixture was quenched with 0.3 ml of water, 0.3 ml of 2N NaOH. then 0.8 ml of 
wrater and stirred at room temperature for 10 min. White solid formed snd was filtered 

35 through celite. The filtrate was concentrate to dryness to give 207 mg (100%) of the 
title compound as white solid. 'H NMR (CDCI3) 6 6.83 (s. 2H), 6.06 (s. 1H). 4.96 (d 
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1H.NH), 4.88 (d, 2H). 3.28 (m, 1H), 2.26 (s, 3H), 2,11 (s, 3H), 2.04 (s, 6H). 1.4-1.6 (m, 
4H). 1.4 (t. 1H,0H), 0.93 (t, 6H) ppm. 

Example 84 

4-n -Ethvl-proDvlamino>>6-meth\^-2-f2.4.6-trimethvl"PhenoxvVnicotinic acid 
5 A mixture of 4-(1-Etliyli3ropylamino)-6-melhyl-2-(2,4,64rimethyl-phenoxy)-^^ 

acid methyl ester (16 mg, 0.043 mmol) and lithium hydroxide (30 mg) in dioxane (1 ml) 
and water (1 ml) was stin^ed at rt over night. The mixture wa squenched with water and 
adjusted to pH 7.0 and extracted vynth chloroform. The organic layer was dried and 
concentrated to give the cmde material. The crude material was purified through silica 
10 gel column chromatography using 10% ethyl acetate in chloroform as eluent to give 7 
mg of the title compound as white solid. NMR (CDCI3) 6 9.12 (d. 1 H), 6.87 (s, 2H), 
6.16 (s, 1H), 3.35 (m, 1H), 2.29 (s, 3H). 2.10 (s, 3H), 2.07 (s, 6H), 1.4-1.6 (m, 4H). 0.94 
(t, 6H) ppm. 

Example 85 

15 r3>Chloromethvl-6-methvi-2-r2.4.6-trimethvl>phenoxv)H3vridin-4>vl1-(1-^ 

amine hydrogen chloride 

To a solution of 4-(1-ethyl-propylamino)-6-methyl-2-(2,4,6-trimethyl-phenoxy)- 
pyridin-3-yl]-methanoi (40 mg, 0.117 mmol) in 0.3 ml of dry methylene chloride was 
added thionyl chloride (0.1 5 ml) and stin-ed at rt for 1 hr. The mixture was concentrated 
20 to dryness and pumped in vacuo to give white glass form. The glass form was trituated 
with ether to give the title compound (47 mg, 1 00%) as a white solid. ^ H NMR (CDCI3) 
6 6.92 (s. 2H), 6,24 (s. 1H), 5.50 (d, 1H). 4.72 (s. 2H), 3.50 (m, 1H), 2.73 (s, 3H), 2.27 
(s. 3H), 2.15 (s. 6H). 1.5-1.8 (m, 4H). 0.97 (t. 6H) ppm. 

Example 86 

25 r3.6-Dimethvl-2>f2.4.6-trimethvl-phenoxvVpvridin-4-vn-n-ethvl-prop vl>-amine 

To a solution of [3-Chloromethyl-6-methyl-2-(2.4.6-trimethyl-phenoxy)-pyridln-4- 
yl]-(1 -ethyl-propyl)-amine (35 mg, 0.088 mmol) in dry THF (0.5 ml) wasaddedl M lithium 
aluminum hydride in THF (0.3 ml, 0.3 mmol) and the resulting mixture was stinred at rt 
for 1 .5 hours. The mixture was quenched with 0.1 ml of water, 0.1 ml of 2N NaOH and 

30 0.3 ml of water and stin-ed for 5 min. The mixture was filtered and washed with THF. 
The filtrate was concentrated to dryness. The residue was dissolved in chloroform and 
dried over anhydrous sodium sulfate, filtered, and concentrated to dryness to give 28 
mg (100%) of oil. The oil was purified through silica gel column chromatography using 
chloroform as eluent to give 26 mg of the title compound as an oil. ^H NMR (CDCI3) 6 

35 6.85 (s, 2H), 6.08 (s. 1H), 3.72 (d. NH,1H). 3.35 (m, IH). 2.30 (s. 3H), 2.16 (s. 3H), 2.13 
(s. 3H), 2.05 (s, 6H), 1.45-1.75 (m, 4H), 0.98 (t. 6H) ppm. The con^esponding HCI salt 
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was prepared and trituated with ether to give 20 mg of white solid. 'H NIWR {CDCI3) 6 
6.88 (s, 2H), 6.19 (s, 1H). 4.98 (brs. 1H). 3.50 (m. 1H). 2.71 (s, 3H). 2.26 (s. 3H), 2.12 
(s. 6H). 2.00 (s. 3H), 1.5-1.8 (m, 4H), 0.95 (t, 6H) ppm. 

Example 87 

6 n-Ethvl-DroD\/IVr3-methox vmethvl-6-methvl-2-(2.4.6-trimethvl-DhenoxvVDvridin-d- 
vll-amlne 

To a solution of 4-{1-ethyl-propylamino).6-methyl-2-(2,4,6-trimethyl-phenoxy)- 
pyridin-3-yl]-methanol (46 mg, 0.134 mmol) in dry THF (0.5 ml) was added 60% sodium 
hydride in oil (6 mg, 0.134 mmol) and stirred for 2 min. Methyl iodide (0.1 ml) was 

1 0 added and the mixture was stirred at room temperature overnight. The reaction mixture 
was quenched with water and extracted with ethyl acetate. The organic layer was dried 
and concentrated to give the title compound as an oil (40 mg, 84%). 'H NMR (CDCI3) 
6 6.84 (s, 2H). 6.06 (s. 1H), 5.13 (d. 1H), 4.78 (s, 2H), 3.33 (s. 3H), 3.29 (m, 1H), 2.27 
(s, 3H), 2.12 (s, 3H), 2.04 (s, 6H), 1.3-1.6 (m. 4H), 0.93 (t, 6H) ppm. 

15 Example 88 

n-Ethvl-propvn-f6-methvl -3-nitro-2-(2.4.6-trim6thvl.phenoxv>.Dvridin-4-vn-amine 
To a mixture of (2-chloro-6-methyl-3-nitro-pyridln-4-yl)-(l-ethyl-propyl)-amine (80 
mg, 0.31 mmol) and 2,4,6-trimethylphenol (43 mg, 0.31 mmol) in 2ml of dry THF was 
added potassium tert-butoxide (35 mg, 0.31 mmol) and the resulting mixture was stin-ed 
20 at rt ovemight. The mixture was quenched with water and extracted vwth ethyl acetate. 
The organic layer was dried and concentrated to give a yellow solid. The solid was 
purified through silica gel column chromatography using 6:4 ratio of chlorofonn:hexane 
as eluent to give 91 mg (83%) of the title compound as yellow solid, mp 1 60-1 62 ©C. 
NMR (CDCI3) 6 7.62 (d, 1H). 6.87 (s, 2H), 6.18 (s. 1H), 3.40 (m, 1H). 2.30 (s, 3H), 
25 2.15 (s. 3H). 2.10 (s, 6H), 1.5-1.8 (m, 4H), 0.99 (t, 6H) ppm. 

Example 89 

N4-n-Ethvl-propvn-6-methvl-3-nitro-N2 -f2.4.6-trimethvl-Dhenvh-pvridine-2.4- 
diamine 

A mixture of (2-chloro-6-methyl-3-nltro-pyridin.4-yl)-(1-ethyl-propyl)-amine (250 
30 mg, 0.97 mmol) and 2,4,6-trimethylaniline (262 mg, 1.94 mmol) in 4 ml of dry DMSO 
was heated at 130«»C ovemight. The mixture was quenched with water and extracted 
v\rith ethyl acetate. The organic layer was dried and concentrated to give a yellow oil. 
The oil was purified through silica gel column chromatography to give 150 mg (43%) 
of the title compound as yellow solid, mp 104-107«'C. 'H NMR (CDCI3) S 10.36 (s, 1H), 
35 9.24 (d. 1H). 6.93 (s. 2H), 5.86 (s, 1H). 3.45 (m, 1H). 2.32 (s. 3H), 2.18 (s, 6H). 2.13 (s,' 
3H). 1.55-1.80 (m, 4H), 0.99 (t, 6H) ppm. 
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Exampte 90 

N4>n-Ethvl'ProDVl)>6-meth\^'2*f2,4.6>trimethN^-phenoxv)-Dvri 
Amixtureof(1-ethyl-propyl)-[6-methyl-3-nltro-2-(2,4,6-trimethyl^ 
4-yl]-amine (40 mg, 0.112 mmol) and 4 mg of 10% Pd /C in 10 ml of ethanol was 
5 hydrogenated at 50 psi overnight. Tlie mixture was filtered througli Celite® and the 
filtrate was concentrated to dryness to give a light berown crystals which was purified 
through silica gel column chromatography using 1:1 chloroform:hexane as eluentto 
give the title compound as golden crystals (36 mg, 97%), mp 105-107^0. NMR 
(CDCy 6 6.88 (s, 2H). 6.11 (s, 1H), 4.00 (brs, 1H), 3.28 (m, 1H). 3.10 (brs, 2H). 2.31 
10 (s. 3H), 2.16 (s, 3H), 2.10 (s, 6H), 1.45-1.75 (m, 4H). 0.98 (t. 6H) ppm. The 
corresponding HCI salt was prepared as white solid, mp 174-1780C, NMR(D20) 6 
7.09 (s. 2H), 6.63 (s. 1H). 3.65 (m. 1H). 2.31 (s. 3H). 2.25 (s. 3H), 2.11 (s. 6H), 1.45- 
1.80 (m,4H), 0.91 (t. 6H) ppm. 

Example 91 

15 r2-(4^hloro-2.6<llmethvl'Phenoxv)-6-methvN3-nitro-Pvridin-4>vll-n>ethvl-p 
amine 

Toamixtureof(2-chloro-6-methyI-3-nitro-pyridin-4-yl)-(1-ethyl-propyl)-amine^^^ 
mg, 3.30mmol) and 4-chloro-2,6-dimethylphenol (516 mg, 3.30 mmol) in 25ml of dry 
TiHF was added potassium tert-butoxide (370 mg, 3.30 mmol) and the resulting mixture 

20 was stirred at room temperature ovemight. The mixture was quenched with water and 
extracted with ethyl acetate. The organic layer was dried and concentrated to give a 
yellow solid (1 .31 g). The solid was purified through silica gel column chromatography 
using 6:4 ratio of chloroform:hexane as eluent to give 1.10 g (88%) of the title 
compound as yellow solid, mp 152-154«C. NMR (CDCg 6 7.65 (d, 1H), 7.05 (s, 

25 2H). 6.21 (s. 1H), 3.41 (m, 1H), 2.15 (s, 3H), 2.11 (s. 6H). 1.5-1.8 (m, 4H), 0.99 (t, 6H) 
ppm. 

Example 92 

2-f2.6-Dimethvl-phenoxvVN4-(1«ethvl-propvn-6-methvl-Pvridine-3.4-diamine 
Amixlure of (1 -ethyl-propyI)-[6-methyl-3-nitro-2-(4-chioro-2,6-dimethyl-phenoxy)- 
30 pyridin-4-yl]-amine (800 mg, 2.1 2 mmol) and 1 60 mg of 1 0% Pd /C In 1 50 ml of ethanol 
was hydrogenated at 50 psi ovemight. The mixture was filtered through Celite® and the 
filtrate was concentrated to dryness to give a purple glass form (810 mg) which was 
purified through silica gel column chromatography using 1:1 chlorofomri:hexane as 
eluent to give the title compound as tan crystals (360 mg), mp 98-100°C. NI^R 
35 (CDCia) <y 7.05 (m. 3H), 6.11 (s, 1H), 4.00 (brs, 1H), 3.28 (m, 1H), 3.09 (brs, 2H), 2.14 
(s, 9H), 1 .45-1 .75 (m, 4H), 0.98 (t. 6H) ppm. The corresponding HCI salt was prepared 



wo 95/33750 



PCT/IB95/00439 



-58- 



15 



20 



25 



30 



as whfte solid, mp158-162oc.'HNMR(D,0)tf 7.27 (s,3H). 6 67(8 1H) 365^m 
2.27 (s. 3H). 2.16 (s. 6H,. 1.45-1.80 4H,. 0.93 (t. 6H) ppn, ^' ^ ' ^' 

Example 93 

n 20 0,1 o elhanol was hyd«,g,«*«, „ 50 psi owmlghl Th. mbflure w« .IteJ 
through cslrte and tha fiNrate was concentrated to dryness to give adart< residue (40 
mg). 'H NMR (CDaj f 6.68 ,s. 2H,. 6.97 ,s, ,H). 4.32 (d. ,H), 3.28 ,m ^12277 

dTicifa::"'' ^"^"'■'■"■'■"'■"■^"'•''•^<''^'^- ^"^^ 
d^HCI sa« was prepared as a tan solid, mp 213.216«C, 'H NMR(DMS0Kf6) < 11 1 (, 

IH), 8.48 (s, 1H), 6.98 (s. 2H), 6.73 (brs, 'H), 6.38 ,s, 1H), 3.36 (m, 1H) 228 (s 3h ' 
2.19 (s. 3H), 2.08 (s. 6H), 1.54 (m, 4H), 0.88 ft 6H) ppm. ' 

Example 94 

^•^^C'^'°^'=>-2.6-d.mPthvl-oh.no..UM..p ,... ,,.^,,,,,,.^^^^^^ 

diamine ^' ' 

AcOH/H,0 (1.1) and heated at 60oc for 3 hours. The mbcture was concentrated to 
dryness The residue was diluted with water and extracted with ethyl acetate The 
organ.0 layer was dried and concentrated to gK,e the title compound. 'H NMR (CDCy 
6 7.04 (s. 2H). 6.12 (s. 1H). 3.60 (brs. 2H). 3.28 (m. 1H). 2.14 (s. 3H) 2 10 s 6H 
1 .45-1 .80 (m. 4H). 0.97 (t. 6H) ppm. ^' ^ ' 

Example 95 

. N-f^-EthYl-propYlV?.mPthYl-5-n(tro.NW?4fi-trimr^hvl^^^ , , 

diamine * — 

I°='=°''«''°''«'"<''(6^'^2-'n«hyl*nit,»1,yrt^ 
pynd,n-3.yl)-am,ne (88 mg, 0.29 n«K.l) in 1 ml of dry THF was «id«l 1,ethyl-p,opy|. 
amine (80 mg, 0.92 mmol) at -78-0. The mixture was stirr«i at that f«nperatu,e (or 3 
h^, then wam,ed to -10-C for 1 hour. The mixture was quenched with water and 
extracted wrth ethyl acetate. Th. organic layer was drted and concentrated to gi« «,e 
we compound (88 mg, 86%) as an orange solid, mp 15,.,52.C. 'H NMR (CDCIJ S 
9.16 (d, ,H). 6.92 (s, 1H), 4.35 (m, ,H), 2.50 (s, 3H), 2.39 ,s, 3H). Z18 (s. 3H) 2 16 
(s, 3H), 1.5-1.80 (m,4H), 0.94 ft 6H) ppm. ( . 2-16 
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Example 96 

f1-Ethvl-propvl)-r2-methvl-5-nitro-6-f2.4.6 4rimeth\4.Dvridin.3-vloxv^-pvrim 

amine 

A solution of 3-hydroxy-2,4,6-trimetliylpyrldine (41 mg, 0.3 mmoi) In 1 ml of dry 
5 THF was treated with 60% sodium hydride in oil (1 3 mg, 0.3 mmol) at rt. The reaction 
mixture was cooled to -78 and a solution of (6-chloro-2-methyl-5-nitro-pyrimldin-4-yl)- 
(l-ethyl-propyl)-amine (78 mg, 0.3 mmol) in 1 ml of dry THF was added. The reaction 
was stin-ed at -78»C for 1 hour, quenched with water and extracted with ethyl acetate. 
The organic layer was dried and concentrated to give 91 mg (84%) of white solid of the 
10 title compound, mp 134-1350C. NMR (CDCI3) 8.30 (d, 1H). 6.89 (s, 2H), 4.30 (m, 
IH). 2.31 (s, 3H). 2.26 (s. 3H). 2.10 (s. 6H). 1.5-1.8 (m. 4H), 0.97 (t, 6H) ppm. 

Example 97 

2-(4-Chloro-2.6-dimethvl-phenoxv>.N4-M. ethvl-propvh-6-methvl.pvridinp..'^ , 4. 
diamine 

15 A mixture of [2-(4-chloro-2,6-dlmethyl-phenoxy)-6-methyl-3-nitro-pyridin-4-yl]-(l- 

ethy|.propyl).amine (810 mg, 2.14 mmol) and iron (Fe) (594 mg, 10.72 mmol) in 96 ml 
of 1:1 of AcOH:HjO was heated at reflux for 2 hours. Additional Fe (600 mg) was 
added. The mixture was heated for an additional 1 .5 hours. The reaction mixture was 
concentrated to dryness. The residue was quenched with water, basified to pH 9.0 and 

20. filtered through cellte. The filtrate was extracted with ethyl acetate. The organic layer 
was washed with brine, dried and concentrated to give the title compound as a yellow 
oil. The oil was purified through silica gel column chromatography using chloroform 
as eluent to give 570 mg of 2-(4-chloro-2,6-dimeOiyl-phenoxy)-N4-(1.ettiyl-propyl)-6- 
methyi-pyridine-3,4-diamlne as a tan solid, mp 72-74»C. 'H NMR(CDCl3) S 7.04(s,2H), 

25 6.11(s,1H), 4.03(d,1H). 3.30(m,1H). 3.07(s.1H), 2.14(s.3H). 2.10(s,6H), 1.4-1.75(m.'4H). 
0.97(t,6H)ppm. The conesponding dl-HCI salt was prepared as a white solid, mp 208- 
210'»C. 

Example 98 

N-f4-ri-Ethvl-propvlamino^.6-methvl-2-r2 .4.6-trimethyl-phenoxy^-pYrldin-3-yn- 
30 acetamide 

A mixture of 2-(2,4,6-trimethyl-phenoxy)-N4-(1-ethyl-propyl).6.methyl-pyridine-3, 
4-diamine (250 mg, 0.763 mmol), acetic anhydride (72 mg, 0.763 mmol) and 
triettiylamine (77 mg, 0.763 mmol) in 5 ml of methylene chloride was stirred at room 
temperature for 3 hours. The mixture was quenched with water and extracted with ethyl 
35 acetate. The organic layer was dried and concentrated to dryness to give 310 mg of 
the crude material. The crude material was purified through silica gel column 
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chromatography using 2% methanol in chloroform as eluentto give 250 mg (89% yield) 
of N-[4-(1 -ethyl^^ropylamino)-6-methyl-2-(2,4,6-trimethyl-phenoxy)^^yridir^3-yQ-acetw 
as tan solid, mp 154-1560C. 'H NMRCCDCy 6 6.97(0.64H). 6.86(s,2H), 6.26(0.36H), 
6.14{o.64H). 6.12(s,0.36H). 4.80(d,0.64H). 4.40(d,0.36H). 3.2-3.4(m,1H). 2.29(s,3H), 
5 2.26(s,1.9H). 2.17(s,1.1H), 2.16(s,1.9H), 2.06(s.6H), 1.99(s.1.1H). 1 .4-1 .75(m.4H), 
0.97(t.6H)ppm. 

Examole 99 

N-r2-/4-Chloro-2.S-dim6thvl-Dh6noxvV4-n-ethvl-DroDvlamino>-6-methvl-Dvridin-3- 
vn-acetamide 

10 The title compound (35 mg) was isolated as a side product from the reduction 

e}q>eriment described in the Example 97. Compound can be prepared by standard 
acylation method by reacting 2-(4-chloro-2,6-dimethyl-phenoxy)-N4-(1-ethyl-propyl)-6- 
methyl-pyridine-3,4-diamine v>rfth acetic anhydride and triethylamine In methylene 
chloride. A tan solid was prepared, mp 161-164«»C. NMR(CDCl3) S 7.04(s,2H), 

15 6.88(s.0.6H), 6.26(s,0.4H), 6.15(s,lH), 4.75(d,0.6H). 4.40(d.0.4H). 3.30(m,1H), 
2.27(s,1.8H). 2.15(s,3H), 2.06(s.6H), 1.98(s.1.2H), 1.4-1.8(m,4H). 0.97(t.6H)ppm. 

Example 100 

1 -Ethvl-3-r4-(1 -ethvl-propvlaminoV6-methvl-2-f2.4.6-trimethvl-Dhenoxv^-Dvridin-3- 
vll-urea 

20 'H NMR(CDCi3) tf6.85(s,2H). 6.1 1 (s,1 H), 5.38(s,1 H), 4.68(s.1 H). 4.65(m.1 H), 3.2- 

3.4(m,3H). 2.28(s,3H), 2.16(s.3H), 2.08(s.6H), 1 .4-1 .7(m.4H). 1.10(t,3H). 0.93(t.6H)ppm. 

Example 101 

N-r4-M-Ethvl-propvlW2-met hvl-N"-f2.4.6-trlmethvl-pvridin-3-vn-pvrimidin&4.S.6- 
triamine 

25 The title compound was prepared by hydrogenation of N-(1-ethyl-propyl)-2- 

. methyl-5-nitro-N"-(2,4,6*imethyI-pyridin-3-yl)-pyrimidine-4,6-diamlne by the method 
analogous to that described in Example 93. 'H NMRCCDCIg) 6 6.9(s,1 H), 6.25(brs,1 H), 
4.7(d,1H). 4.08(m,1H), 2.5(s.3H). 2.45(s.3H), 2.30(s.3H). 2.20(s.3H), 1.45-1.7(m.4H), 
0.98(t,6H) ppm. 
30 Example 102 

N4-n-Ethvl-propvlV2-methvl-6-r2.4.6-trimethvl-Phenoxv>-pvrimidine-4.5-dlamine 
The title compound was prepared by hydrogenation of (1 -ethyl-propyl)-[2-methyl- 
5-nitro-6-(2,4,6-trimethyl-phenoxy)-pyrimidin-4-yl]-amine by the method analogous to 
that described in Example 93. 'H NMRCCDCIa) 6 6.88(s,2H), 4.52(d.1H), 4.10(m,1H), 
35 2.94(brs,2H), 2.30(s.3H), 2.23(s,3H). 2.09(s,6H), 1.4.1.8(m,4H), 0.95(t,6H) ppm. The 
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corresponding HCI salt, mp 248.250<>C. NMRCCDaOD) 6 6.91(s,2H), 4.00(m.1H), 
2.39(s,3H), 2.28(s.3H). 2.07(s,6H), 1.6-1.8{m,4H), 1.00(t,6H) ppm. 

Example 103 

r6-M-EthYl>propoxvV2«methvl-5-nitroH3Vrimldln-4-\41-f2.4.64^ 
5 A mixture of 3-pentanol (0.5 ml) and 60% sodium hydride (NaH) in oil (89 mg, 

2.22 mmol) in 2 ml of dry TiHF was stinted for 2 min, tlien treated a solution of 6- 
(diloro-2-methyl-5-nitropyrimidin-4-yI)-(2,4,6-trimethylphenyl)-amine(350mg,1.^ 
in 3 ml of dry THF at -78®C and stin-ed at that temperature for 1 hour, then stin-ed at 
room temperature ovemight. The mixture was quenched with water and extracted with 
10 ethyl acetate. The organic layer was dried and concentrated to give the crude material 
which was purified through silica gel column chromatography using 2:1 of 
hexane/CHCIa as eluent to give 331 mg (85%) of the title compound as a yellow solid, 
mp 112-113PC. NMRCCDCIa) 6 9.48(brs.1H). 6.49(s,2H), 5.37(m,1H). 2.33(s,3H), 
2.29(s.3H), 2.18(s,6H). 1.7-1.9(m.4H), 0.99(t.6H) ppm. 
15 Example 104 

N-M>Ethvl-propvn-2-methvl-5-nitro-N^-f2.4.6-trimethvl-phenvn-pvrimldine-4.6> 
diamine 

The title compound was prepared by the method analogous to that described 
in Example 5 using l-ethylpropylamine. NMR(CDCl3) S 10.48(s.1H), 9.25(d,1H), 
20 6.94(s.2H). 4.37(m,1H). 2.32{s.3H), 2.21(s,3H), 2.18(s.6H), 1.5-1.8(m,4H), 0.97(t,6H) 
ppm. 

Example 105 

6-f1-Ethvl-DropoxvV2-methvl-N4-f2.4.6-trimethvl-phenvn»Pvrimidine^.5-diamlne 
The title compound was prepared by the method analogous to that described 
25 in Example 93 starting from [5-(1-ethyl-propoxy)-2-methyl-5-nitro-pyrimidin-4-yI]-(2,4,6- 
trimethyl-phenyl)-amine. NMR(CDCl3) 6 6.92(s,2H), 5.95(s.1H), 5.12(m,1H), 
2.85(brs.1H). 2.31 (s,3H), 2.30(s,3H), 2.19(s,6H). 1.70(m,4H). 0.94(t.6H) ppm. 

Example 106 

6-f1-Ethvl-propQXvV2-methvl-5>nitro-pvrimidin-4>vn-f2.4,6-trimethvl-PVridin-3>^^^ 

30 amine 

The title compound was prepared by the method analogous to that described 
In Example 103 starting from (6-chloro-2-methyI-5-nitropyrlmidin-4-yl)-(2,4,6-trimethyl- 
pyridin-3-yl)-amine and sodium 3-pentanoxide. NMR(CDCl3) 6 9.45(s.1H), 

6.95(s,1H), 5.35(m.1H), 2.53(s,3H), 2.41 (s,3H), 2.29(s.3H), 2.18(s,3H),1.7.1.9(m,4H), 
35 0.98(t,6H) ppm. 
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Example 107 

N»f1.EthvlH3ropvn-2-methvl.N"-g4.6-trim ethvl-Dhenvn-pvrimidin6^.5.6.triaminfl 
The title compound was prepared by the method analogous to that described 
in Example 93 starting from N-(1-ethyl-propyl).2-me«iyl-5-nitro-N'-(2,4,64rimethyl- 
5 phenylH5yrimidine^,6^iamlne. 'H NMRCCDCIa) 6 6.90(s.2H), 6.10(s.1H), 4.78(d,1H). 
4.03(m.1H). 2.31 (S.3H). 2.29(s,3H), 2.20(s,6H), 1.4-1 .6(m,4H), 0.91 (t,6H) ppm. 

Example 108 

6-f1-Ethvl-propoxvV2-methvl-9-r2.4.6-t rimethvl-Dhenvl>-7.9-dihvdro-purin-8-one 
Amixtureof6-(1-ethyl-propoxy)-2-methyl-N4-(2,4,6-trimethyl-phenyl)-pyrimidine- 
1 0 4,5-diamine (1 82 mg. 0.554 mmol), triethylamine (39 mg, 0.388 mmol) and triphosgene 
(58 mg, 0.196 mmol) in 6 ml of dry THF was stirred at room temperature for 30 min. 
The mixture was quenched with water and extracted with chlorofomi. The organic layer 
was dried and concentrated to give 177 mg (90%) of the title compound as a white 
solid, mp 159-160°C. NMR(CDCl3) 6 8.50(s.1 H). 6.99(s,2H), 5.30(m,1H). 2.47(s,3H), 
1 5 2.32(s,3H). 2.08(s.6H), 1 .73(m,4H), 0.94(t.6H) ppm. 

Example 109 

6-ri-Ethvl-propoxvU2-met hvl-N4-(2.4.6-trimethvl-Dvridin-3-vn-pvrimidine-4.S- 
diamine 

The title compound was prepared by the method analogous to that described 
20 in Example 93 starting from 6-(1-ethyl-propoxy)-2-methyl-5-nitro-pyrimidin-4-yl]-(2,4,6- 
trimethyl-pyridin-3-yI)-amlne. 'H NMR(CDCl3) 6 6:89(s,1H), 5.97(s,1H), 5.29(m,1H), 
2.90(brs.1H). 2.48(s.3H). 2.41 (S.3H), 2.26(s,3H). 2.17(s.3H), 1.68(m,4H). 
0.93(t,6H)popm. 

Example 110 

25 6-n-Ethvl-pr opvlamino^-2-methvl-9-r2.4.6-trimethvi-phenvn-7.9-dihvdro-Durin.8- 
one 

The title compound was prepared by the method analogous to that described 
In Example 108 starting from N-(1-ethyl-propyI)-2-methyl-N'-(2,4,6-trimethy!-phenyl)- 
pyrimidine-4,5.6-triamine. 'H NI\4R(CDCl3) 6 6.59(s,2H), 5.28(d,1H), 3.92(m,.1H). 
30 2.40(s,3H), 2.32(s,3H), 2.08(s.6H). 1 .25-1 .45(m.4H), 0.80(t.6H)ppm. 



35 
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Example 111 

N4-n>Ethvl-propvlV6.N3.N34rimethvl-2>(2.4.6-trimethvl-DhenoxvV^ 
diamine and NA-f1-Rhyl-propvl^-^.N3<llmethvl-2-f2.4.6-trim^^ 
diamine 

5 To a solution of N4-(1-ethyl-propyl)-6-methyl-2-(2.4,6-trlniethyl-pheno)cy)- 

pyridine-3,4-diamlne (0.250 g, 0.763 mmol) in dry THF (6 ml) was treated with 1M 
IJN(Sil^e3)2 In THF (1.0 ml, 1.0 mmol) at -78**C and stirred for 10 min. an excess of 
methyl iodide was added and the resulting mixture was stin-ed at room temperature 
ovemlght. The mixture was quenched with water and extracted with ethyl acetate. The 

10 organic layer was dried and concentrated to give a crude material. The crude material 
was purified through silica gel column chromatography using 5% ethyl acetate in 
hexane as eluent to give N4-(1-ethyl-propyl)-6.N3,N3-trimethyl-2-(2.4,6-trimethyl- 
phenoxy)-pyridine-3,4-diamlne and N4-(1 ^thyl-propyl)-6.N3-dimethyl-2-(2,4.6-trimethyl- 
phenoxy)-pyridine-3,4-diamine, 

15 N4>n-Ethvl-propvl)>6.N3.N3-trimethvl-2-f2.4,6-trimethvl-phenoxv)-pvridine-3,4> 
diamine : NMRCCDCy 6 6.88(s,2H), 6.02(s.lH), 5.55(d,1H). 3.21 (m.lH), 2.79(s.6H), 
2.30(s.3H), 2.10(s,3H). 2.09(s,6H), 1.4-1.75(m,4H), 0.95(t,6H) ppm, 

N4-n-Ethvl-propvn-6.N3-dimethvl'2'(2.4.6-trimethvl>phenoxv)-pvridine-3.4- 
diamine : NMR(CDCl3) 6 6.89(s,2H), 6.10(s,1H). 4.84(d.1H). 3.30(m,1H), 2.98(s,1H). 

20 2.72(s,3H). 2.32(s.3H). 2.1 6(s.3H). 2.1 2(s,6H), 1 .45-1 .70(m,4H), 0.99(t.6H) ppm. 

Example 112 

N4-n-Ethvl-prQPvn-6-methvl-2-f2.4.6-trimethvl-phenoxvVpvrimidine-3-chloro-4- 

amine 

The title compound was prepared by the method analogous to those of 
25 Examples 33-39 starting from 3,4-dichloro-6-methyI-2-(2,4,6-trimethyl-phenoxy)- 
pyrimidine and 1-ethyl-propylamine. NMR(CDCl3) S 6.87(s,2H), 4.97(d,1H), 
4:12(m,1 H), 2.30(s.3H), 2.25(s.3H), 2.10(s,6H). 1 .4-1 .8(m,4H). 0.96(t,6H) ppm. 

Example 113 

BiJtvl-f2.8-dimethvl-9-f2.4.6-trimethvl-phenvlV9H-PUrin-6-vl>-ethvl-amine 
30 A mixture of N-butyl-N-ethyl-2-methyl-N'-(2,4,6-trimethylphenyl)-pyrimidine-4, 

5,6-triamine (105 mg, 0.63 mmol) and triethyl orthoacetate (0.204 g,1.25 mmol) and 10 
mg of p-TsOH in toluene was heated reflux ovemight. The mixture was concentrated 
to dryness and the residue was quenched with water and extracted v\rfth ethyl acetate. 
The organic layer was dried and concentrated to give yellow oil. The oil was purified 
35 through silica gel column chromatography using 1 :1 of hexane:chlorofomi as eluent to 
give the title compound. NMR{CDCl3) 6 7.01 (s.2H), 3.9-4.1 (m.4H), 2.45(s,3H), 
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2.35(s,3H). 2.20(s.3H). 1 .91 (s.6H), 1 .6-1 .8(m.2H). 1 .35-1 .5(m.2H), 1 .29(t,3H), 0.99(t,3H) 
ppm. 

Preparation A 

r6-Chloro-2.5-dimethylpvrimidiri-4.vl U/2.4.6-trimethvlphenvn-arn!nP 
5 A mixture of 2,5-dlmethyl-4,6-dlchloropyrimidine (1.77 g, 10 mmol) and 

trimethylanlline (2.70 g, 20 mmol) In 5 ml of DMSO was heated In an oil bath of 160«>C 
for 4 hours. The mixture was quenched with water and extracted with ethyl acetate. 
The organic layer was separated, dried and concentrated to give the crude material. 
After silica gel column purification, and trituration with hexane, white crystals (790 mg) 
10 were obtained: high MS calc, 275.1185, found 275.11667; IR(KBr) 3290, 3240, 2900, 
1540cm.1. 1HNMR(CDCl3)<F6.91 (s, 2H). 5.85 (s, 1H),2.33 (s, 3H), 2.87 (s,' 
3H). 2.24 (s, 3H), 2.12 (s, 6H) ppm. 

Preparation B 

(6-Chloro-2.5-dimethvlpvrimid ln-4-vn-methvl-r2.4.6-trimethy|phenvn-amine 
15 A solution of (6-chloro-2,5-dimethylpyrimidin-4-ylH2,4,6-trimethylphenyl)-amine 

(276 mg, 1 mmol) in dry THF (2 ml) was treated with sodium hydride (60% in oil, 60 
mg, 1 .5 mmol) at room temperature. After stirring for 2 minutes, an excess of methyl 
Iodide (0.5 mi) was added and the resulting mixture was stirred at room temperature 
for 20 minutes. The mixture was quenched with saturated ammonium chloride and 
20 extracted with ethyl acetate. The organic layer was separated, dried and concentrated 
to give a pale yellow solid (255 mg). 'H NMR (CDCI3) 6 6.85 (s, 2H), 3.26 (s, 3H), 2.50 
(s, 3H), 2.27 (s, 3H), 2.03 (s, 6H). 1.39 (s, 3H) ppm. 

Preoaration C 

4-Chloro-2.5-dime thvl-6-f2.4.6-trimethvlDhenvoxvVDvrimiriinp 
25 A solution of 2,4,6-trimethylphenol (2.720 g, 20 mmol) In 60 ml of dry THF was 

treated with NaH (60% In oil, 1 .200 g, 30 mmol) at room temperature. After stining at 
room temperature for 1 5 minutes, 2,5-dimethyl-4,6.dichloropyrimidine (3.34 g, 20 mmol) 
was added and the resulting mixture was heated at reflux for 15 hours. The mixture 
was quenched with saturated ammonium chloride and extracted with ethyl acetate. The 
30 organic layer was dried and concentrated to give 5.4528 g of beige solid. The solid 
was recrystallized from isopropanol to give 5.1345 g of pale yellow solid, mp 86-87«»C; 
high MS (C,8H„CINjo) calc. 276.1025, found 276.10359. 'H NMR (CDCI3) 6 6.87 (s, 
2H), 2.37 (s, 6H). 2.28 (s. 3H). 2.01 (s, 6H) ppm. 
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Preparation D 
2.4-Dichloro-3.6-dimethvlpvridine 
A mixture of 2,4-dihydroxy-3,6-dimethylpyridine (2.86 g, 20.58 mmol), POCI3 (1 5 
ml) and N,N-diethylaniline (3.6 ml, 22.64 mmol) was heated at reflux for 3 hours. The 
5 mixture was cooled, poured into ice water and extracted with diethyl ether. The organic 
layer was dried and concentrated to give 3.02 g of the crude material. After silica gel 
column chromatography using chloroform as eluent, 1.3102 g of the title compound 
was obtained as a yellow oil. 'H NMR (CDCI3) 6 7.07 (s, 1 H), 2.43 (s. 3H), 2.39 (s, 3H) 
ppm. 

10 Preparation E 

4'Chioro-3.6-dimethvl-2"f2,4.6'trimethyl-phenvoxv)-pvridine 
A solution of 2,4,6-trimethylphenol (450 mg, 3.31 mmol) in 2 ml of DMSO was 
treated with NaH (60% in oil, 180 mg, 4.5 mmol). After 5min, 2,4-Dichloro-3,6-dimethyl- 
pyridine (528 mg, 3 mmol) was added. The mixture was heated in the oil bath of 

15 130°C for 6 hours. The mixture was quenched with water and extracted with EtOAc. 
The organic layer was dried auid concentrated to give 812.5 mg of crude material with 
two regioisomers. After silica gel column chromatography using 1 :1 of CHCIarhexane 
as eluent, the title compound was isolated as white crystals (141 mg), mp 57-€2^C; 
high MS for CieHieCINO: calc, 275.1072, found 275.70172; IR(KBr) 2951, 2920. 1592, 

20 1564 cm-1; NMR (CDCy d6.87 (s. 2H). 6.77 (s, 1H). 2.39 (s, 3H), 2.29 (s, 3H), 2.18 
(s, 3H), 2.03 (s, 6H) ppm. The regiochemistry was determined by X-ray structural 
analysis of the undesired regiolsomer, 2-chloro-3,6-dimethyl-4-(2,4,6-trimethyl- 
phenyoxy)-pyridine. 

To a solution of 4-chioro-2,5-dlmethyl-6-(2,4,6-trimethyl-phenoxy)-pyridine 1- 

25 oxide (34 mg) in 1 mi dry methylene chloride was added 2M PCI3 in methylene chloride 
(0.022 ml). After addition, the mixture was heated at reflux for 0.5 hours, cooled and 
concentrated to dryness. The residue was poured into Ice-water and extracted with 
methylene chloride. The organic layer was washed with brine, neutralized with sat. 
sodium carbonate, dried and concentrated to give 47 mg of the cmde material. The 

30 crude material was crystallized out upon standing to give 31 mg (95%) of white crystals 
of the title compound. 
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Preparation F 

(6-Chloro-2,5<iimethvlpvrimidin-4-vlV/2.4e .trimethvlph«>nyn.acetonitrilfl 
To a solution of mesitylacetonHrile (0.900 g. 5.65 mmol) in 8 mi dry THF was 
added sodium hydride (60% in oil. 0.250 g. 6.21 mmol) and tiie mixture was stirred at 
5 room temperature for 40 minutes. 2,5-Dimethyl-4,6<llchloropyrimldine (1 .000 g. 5.65 
mmol) was added and the resulting mixture was heated at reflux for 5 hours. The 
mixture was quenched with water and extracted with ethyl acetate. The organic layer 
was dried and concentrated to give 1 .800 g of a yellow oil. The oil residue was purified 
through silica gel column chromatography using 10% ethyl acetate in hexane as eluent 
10 to give 0.986 g (58.3%) of the title compound as a white solid, mp 100-102OC. 'H NMR 
(CDCI3) 6.86 (s. 2H). 5.60 (s. 1H). 2.69 (s. 3H). 2.25 (s. 3H). 2.18 (s. eH). 1.92 (s. 3H) 
ppm. 

Preparation G 

2-(6-Chloro-2,5-dimethvlpvrimidin-4-vl^-g.r2.4e-t ri methvlDhenYi).proDionttrite 
A solution of (6-chloro-2,5-dimethylpyrimldin-4-yl)-(2,4,6-trimethylphenyl)- 
acetonitrile (0.250 g, 0.834 mmol) in 4 ml of dry THF was cooled to -780C and treated 
with lithium bistrimethylsllylamide (1 .0 M in THF. 0.92 ml) and stirred at that temperature 
for 45 minutes. Methyl iodide (0.426 g, 3.00 mmol) was added. The reaction mixture 
was gradually wamied to room temperature and stirred for 1 hour. The reaction mixture 
was quenched with water and extracted with ethyl acetate. The organic layer was dried 
and concentrated to give a yellow oil. The oil residue was purified through silica gel 
chromatotron using ethyl acetate/hexane (4:6) as eluent to give 161 mg (62%) of yellow 
solid, mp 181-1830C. 'H NMR (CDCI3) 6 6.980 (s, 2H), 3.45 (s, 3H), 2.40 (s. 3H). 2.24 
(s, 3H), 2.21 (s, 6H), 1.25 (s, 3H) ppm. 
25 Preparation H 

4-Hvdroxv-2.5-dimethvi-6 -f2.4.6-trimethvl-ben2vlUpy rimiHino 

A mixture of 6-chloro-2,5-dimethylpyrimidin-4-yl).(2,4,6-trimethylphenyl). 
acetonltrile (1 .5 g, 5.0 mmol) and 60ml of 85% phosphoric acid was heated at reflux for 
2 hours. The mixture was cooled at rt and diluted with water and extracted with 
chloroform. The organic layer was washed with brine, dried and concentrated to give 
1.21 g (95%) of the title compound as a white solid, mp 260-262OC. 

Preparation I 

4-Chloro-2.5-dimethvl-6-r2. 4.6-trimethvl.ben2vlUpyrimlrtintt 

A mixture of 4-hydroxy-2,5-dimethyl-6-(2.4.6-trimethyl-ben2yl)-pyrimidine (1.2 g, 
35 4.68 mmol) and POCI3 (25 ml) was heated at reflux for 1 hour. The mixture was cooled 
and evaporated to dryness. The residue was poured Into ice-water and extracted wfth 
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ethyl acetate. The organic layer was washed with brine, dried and concentrated to 
dryness to give 1.24 g (97%) of golden crystals, mp 82-84«>C. 

Preparation J 

The following compounds were prepared by the methods analogous to that in 
5 Preparation C starting with 5-substituted-4,6-dichloro-2-methyl-pyrimldine and 
substituted phenol in tetrahydrofuran in the presence of a base (sodium hydride) at the 
temperature indicated below. 

5-tert-Butvl-4-chloro-2^e thvl-6-r2.4.6.trimethvl-Dhenoxv>-pvrimidlne 
The reaction was earned out at reflux in THFto give white crystals, mp 70-72 "C, 
10 'H NMR (CDCI3) 6 6.82 (s, 2H). 2.28 (s. 3H). 2.24 (s. 3H). 1.96 (s. 6H). 1.60 (s, 9H) 
ppm. 

4-Chloro-5-isoproDvl-2-methvl-6-f2.4.6.t rimethvl-Dhenoxv).Dvrimidine 
The reaction was carried at reflux in THF to give white crystals, mp 68-700 C. 
NMR (CDCI3) 6 6.88 (s. 2H). 3.60 (m, 1H), 2.36 (s, 3H), 2.29 (s, 3H). 2.00 (s, 6H), 
15 1 .43 (s. 3H), 1 .41 (s. 3H) ppm. 

4.5-Dichlor o-2-methvl-6-(2.4.6-trimethvl-Dhenoxv^DVrimldine 
The reaction mn at room temperature to give white crystals, mp 68-70OC. 'H 
NMR (CDCI3) 6 6.88 (s. 2H), 2.41 (s. 3H). 2.29 (s. 3H), 2.04 (s, 6H) ppm. 
4-Chloro-5-bromo-2-meth v|-6-f2.4.6-trimethvl-DhenQxv)-PVrimidlnfl 
20 The reaction was run at 0«»C to room temperature. NMR (CDCI3) 6 6.88 (s, 

2H), 2.41 (s, 3H), 2.29 (s, 3H), 2.03 (s. 6H) ppm. 

4-Chloro-2-methvl-6-f2.4.6-trimethvl-Dh enoxvVDvrimidine-S-cari3onitrile 
The reaction was run at -40°C to give yellow cr^als, mp 89-91 "C. 'H NMR 
(CDCI3) 6 6.89 (s, 2H), 2.51 (s, 3H). 2.29 (s, 3H), 2.04 (s, 6H) ppm. 
-6 Preparation K 

2.4-Dlchloro-3.6-diemthvl-PVridine 1 -oxide 

A mixture of 2,4-dichloro-3,6-dimethyl-pyridine (790 mg, 4.49 mmol) and 50% 
m-chloro-perbenzoic acid (1.544 g. 4.49 mmol) in 10 ml of chlorofomi was stirred at 
room temperature for 20 hours. The mixture was quenched with water, washed with 
JO saturated sodium thiosulfate and saturated sodium cari5onate, brine and extracted with 
chlorofonn. The organic layer was dried and concentrated to give 954 mg of crude 
material. The material was purified through silica gel to give 662 mg of the title 
compound as a white crystals, mp 131-1320C. 'H NMR (CDCI3) 6 7.22 (s, 1H), 2.51 
(s, 3H), 2.47 (s, 3H) ppm. 
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Preparation t 

The following compounds were prepared by the method analogous to that 
described in Preparation K starting with an appropriate 2.4-dichloro-pyridlne and an 
oxidizing agent. 

® 2.4-Dichloro-6-methvl-1-oyy^i cotinie aeiri mothy i ^et^^ 

M.p. 90-91 .50C. 'H NMR (CDCI3) S 7.26 (s. 1 H), 3.98 (s. 3H). 2.54 (s. 3H) ppm. 
f2.4-Dichloro-6-methyt.1 .oxv-Pvridin-3.v»methannl 

M.p. 188-191 oc. 'H NMR (CDCI3) 7.13 (s. 1H). 4.87 (d. 2H). 2.47 (s. 3H), 2.38 
(t, 1H.0H)ppm. ' 

10 2.4-DichlorQ .3.5.6-trimethvi-pvridine 1 .oYiHo 

M.p. 146-1480C. NMR (COa,) 6 2.57 (s. 3H). 2.49 (s. 3H). 2.38 (s. 3H)) 

ppm. 

2.4-Dlchl oro-6-mef hvi-pvridine 1 -oxiria 

M.p. IOO-IO20C. NMR (CDCI3) 6 7.42 (d. 1H). 7.22 (d. 1H). 2.55 (s. 3H) 
PPf"- Preparation M 

4-Chloro-2.5<>imethvl.6-r2.46.«ri m ethvl-DhennYY)-Pvrldine.l.oy iriA 
To a solution of 2,4,6-trimethyIphenol (415 mg. 3.05 mmol) in dry THF (20 ml) 
was treated with 60% sodium hydride in oil (122 mg. 3.05 mmol) at room temperature 
After ail H, was evolved. 2.4-dichloro-3.6-dimethyl-pyridine l-oxide (585.4 mg. 3 05 • 
mmol) was added and the resulting mixture was heated at reflux for 2 hours' The 
mixture was quenched with saturated ammonium chloride and extracted with ethyl 
acetate. The organic layer was dried and concentrated to dryness to give solid. The 
solid was recrystallized from pet ether to give 802 mg (90%) of the title compound as 
white crystals, mp IO6-IO70C. 'H NMR (CDCI3) 6 7.04 (s, 1H). 6.78 (s. 2H) 2 41 (s 
25 3H). 2.36 (s. 3H). 2.22 (s. 3H), 2.06 (s, 6H) ppm. 

Preparation of Kf 

The following compounds were prepared by the method analogous to that 
described in Preparation M starting with an appropriate 2.4KJichloro-pyridine-1 -oxide 
witii an appropriate phenol or thiophenol in the presence of a base (potassium tert- 
buoxide. sodium hydride, or potassium hydride) at temperature between room 
temperature to reflux in dry THF. 

2-(4-Bromo-2.6-dimethYl-phenoxv)-4-chloro.3e-rfi m ethvl-pvridina 1 ^^a^ 
White crystals, mp 137-1390C. 'H NMR (CDCI3) 6 7.12 (s. 2H). 7.08 (s 1H) 
2.42 (s, 6H), 2.09 (s, 6H) ppm. ' 

4-Chloro-2-(4-chioro-2.6-dimethvl.nh Qnoxv)-3.6-dimPthv|.pvridina1^v8Wa 
NMR (CDCI3) 6 7.08 (s. 1H). 6.97 (s. 2H). 2.42 (s. 6H). 2.09 (s. 6H) ppm. 
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4-Chloro-6-methv!-2-f2.4.6-trlmethvl-ohenoxy>-1-oxv-nicotinlc add methvl esXer 
'H NMR (CDCI3) 6 7.04 (s. 1H). 6.78 (s, 2H). 3.48 (s. 3H). 2.52 (s. 3H). 2.22 (s, 

3H), 2.08 (s, 6H) ppm. 

4-Chloro-2.3.5-trimethvl-6-f2.4.6-trimethvl-Dhenoxv>-Dvridine 1 -oxide 

5 Whfte crystals, mp 132-1340C. 'H NMR (CDCI3) 6 6.75 (s. 2H). 2.47 (s, 3H). 

2.38 (s. 3H), 2.35 (s. 3H). 2.20 (s, 3H), 2.04 (s, 6H) ppm. 

4-Chloro-2-methvi-6-f2.4.6-trimethvi-DhenoxvVDVridine 1 -oxide 
White crystals, mp 191-193«'C. 'H NMR (CDCI3) S 6.96 (s. 1 H). 6.95 (s, 2H). 2.62 
(s, 3H), 2.32 (s. 3H). 2.13 (s, 6H) ppm. 
10 4-Chloro-2-g.4-dimethvl-phienvlsulfanvl)-3.6-dimethvl-pvridine 1 -oxide 

wliite crystals, mp 148-151 °C. NMR (CDCI3) d7.23 (s, 1H). 7.02 (s. 1H), 6.88 
(s. 2H), 2.46 (s, 3H), 2.41 (s, 3H), 2.39 (s, 3H). 2.27 (s, 3H) ppm. 

4-Cliloro-2-f2.4.6-trimethvl-plienvlsulfanvl)-3.6-dimethvt-pvridine 1-oxide 
White crystals, mp 132-134°C. 'H NMR (CDCI3) 57.13 (s, 1H). 6.91 (s, 2H). 2.46 
15 (s. 3H), 2.31 (s. 6H). 2.27 (s. 3H). 2.10 (s. 3H) ppm. 

Preparation of O 

The following compounds were prepared by the method analogous to that 
described in Preparation E, second paragraph, starting with an appropriate 4-ehloro-6- 
substituted phenoxy-pyridine 1-oxide and phosphorous trichloride. 
20 2-(4-Bromo-2.6-dimethvl-phenoxvM-chloro-3.6-dimethvl-Dvridine 

White crystals. 'H NMR (CDCI3) 6 7.22 (s, 2H). 6.81 (s, 1H). 2.40 (s. 3H), 2.20 

(s. 3H), 2.05 (s, 6H) ppm. 

4-Chloro-2-f4-chloro-2.6-dimethvl-phenoxv^-3.6-dimethvl-Pvridine 

WhHe crystals. 'H NMR (CDCI3) 6 7.07 (s. 2H). 6.81 (s. 1H), 2.41 (s. 3H). 2.20 

25 (s, 3H). 2.06 (s. 6H) ppm. 

4-Chloro-6-methvl-2-(2.4.6-trimethvl-Dhenoxv^nicotinic acid methyl ester 
Yellow crystals, mp 122-125«»C. NMR (CDCI3) 6 6.84 (s. 2H), 6.82 (s. 1H). 
3.94 (s, 3H). 2.27 (s. 3H). 2.25 (s. 3H). 2.04 (s, 6H) ppm. 

4-Chloro-2.3.5-trimethvl-6-r2.4.6-tr1methvl-phenoxv^-pvridine 
30 White crystals, mp 101-103°C. NMR (CDCI3) 6 6.85 (s. 2H). 2.39 (s, 3H). 

2.28 (s, 3H). 2.22 (s. 3H). 2.20 (s. 3H). 2.01 (s. 6H) ppm. 

4-Chloro-2-methvl-6-(2.4.6-trimethvl-phenoxvVpvridine 

White crystals, mp 45-480C. 'H NMR (CDCI3) 6 6.92 (s, 2H). 6.84 (s, 1H), 2.62 
(s, 3H), 2.32 (s, 3H), 2.13 (s, 6H) ppm. . 
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4-Chloro-2-(2.4-dimet hvl-Dhenvlsulfanvn-3.6.dimethvl-Dvridinft 
White crystals, mp 148-151 -C. NMR (CDCI3) 6 7.23 (s, 1H), 7.02 (s. 1H), 
6.88 (s. 2H), 2.46 (s, 3H). 2.41 (s. 3H), 2.39 (s. 3H), 2.27 (s, 3H) ppm. 
4-Chloro-2-f2.4.6-trimeth v|.Dhenvlsutfanvl^-3.6-dim(^thvl-Dvridine 
5 White crystals, mp 132-1340C. 'H NMR (CDCy 6 7.13 (s, 1H), 6.91 (s. 2H), 

2.46 (s, 3H). 2.31 (s, 6H). 2.27 (s, 3H), 2.10 (s, 3H) ppm. 

Preparation P 

2-Chloro-4-f1-ethvl-prQpv!amlno^-6-m ethvl-nicQtfnio acid methyl astftr 
A mixture of 2,4-cllchIoro-6-methyl-nicotinic acid methyl ester (2.228 g, 10.13 
10 mmol) and 1-ethyl-propyl amine (1.762 g, 20.26 mmol) in DMSO (4 ml) was heated at 
1 10»C for 5 hours, then at room temperature overnight. The mixture was quenched 
with water and extracted with ethyl acetate. The organic layer was dried and 
concentratd to give 1 .796 g of crude material. The crude material was purified through 
silica gel column chromatography using chlorofonn to 5% methanol in chlorofonn as 
1 5 eluent to give 1 .1 67 g (43%) of the title compound as a coloriess oil. 'H NMR (CDCy 
6 7.14 (brs. 1H). 6.27 (s, 1H), 3.86 (s, 3H), 3.27 (m, 1H). 2.33 (s, 3H), 1.3-1.6 (m. 4H). 
0.88 (t, 6H) ppm. 

Preparation Q 

(2-Chloro-6-m ethvl-3-nitro-pvridin-4-vl)-n-ethvl-propvl)-amine 
20 A mixture of 2.4-dichloro.6-methyl-3-nitro-pyridine (250 mg, 1.21 mmol) and 1- 

ethyl-propyl amine (105 mg, 1.21 mmol) in DMSO (4 ml) was stin-ed at room 
temperature for 15 hours. The mixture was quenched with water and extracted with 
ethyl acetate. The organic layer was dried and concentratd to give 280 mg of yellow oil. 
The oil was purified through silical gel column chromatography using 65% chlorofonn 
25 In hexane as eluent to give 110 mg (35%) ofthe title compound as a yellow crystal, mp 
. 82-840C. 'H NMR (CDCI3) 6.57 (d, 1H). 6.46 (s. 1H), 3.39 (m. 1H). 2.42 (s, 3H). 1.4- 
1 .8 (m, 4H). 0.94 (t, 6H) ppm 

Preparation R 

f6-Chloro-2-methvr .5-nitro-pvrimidin-4-vfV(l^thvl-propyl)-amino 
30 A mixture of 2-methyl-5-nitro-4.6-dichloro-pyrimidine (208 mg. 1 .00 mmol) and 

l-ethyl-propyl-amine (87 mg, 1 .03 mmol) in 2 ml of dry THF was stin-ed at -78*>C for 4 
hours. The mixture was quenched with water and extracted with ethyl acetate. The 
organic layer was washed with brine, dried and concentrated to give a green oil. The 
oil was purified through silica gel column chromatography using chlorofonn to 1:1 
35 hexane/chlorofomi as eluent to give the title compound (93 mg, 35%), ' H NMR (CDCIj) 
6 7.50 (brs, 1H), 4.29 (m, 1H). 2.51 (s, 3H). 1.4-1.8 (m. 4H), 0.92 (t, 6H) ppm. 
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Preoaratlon S 

r6-Chloro-2-meth\/l-54iftro-DVrimidin-4-vlVf2.4.64rimethvl-D\^ 
A solution of 2-methyi-5-nitro-4,6-dichioro-pyrimidine (208 mg, 1 .00 mmol) in 2.5 
ml of acetonitrile was treated with 2,4,6-ti1methyl-3-arnlno-pyridine (273 mg, 2 mmol) 
5 stirred at room temperature 2 hours. The mixture was quenched with water and 
extracted with ethyl acetate. The organic layer was washed with brine, dried and 
concentrated to give red residue. The residue was purified through silica gel column 
chromatography using chlorofomn to 6% methanol in chloroform as eluent to give the 
title compound (11 0 mg, 36%) as an orange oil. ^ H NMR (CDCI3) 6 8.78 (brs, 1 H), 6.97 
10 (s. 1H). 2.54 (s, 3H), 2.43 (s, 3H), 2.40 (s, 3H). 2.17 (s. 3H) ppm. 
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. or a pharmaceutically acceptable salt thereof, wherein 

the dashed lines represent optional double bonds; 
A is -CR7 or N; 

B is .NR,R2. -CR^RjR,,. -C(=CRjR„)R,. -NHCHR,Rj, -OCHR.Rj. .SCHR,R, 
30 -CHRjOR,2.-CHR2SR,j,-C(S)R2or-C(0)R2; 

G is oxygen, sulfur. NH. NH3. hydrogen, nriethoxy. ethoxy, trifluoromethoxy. 
methyl, ethyl, thiomethoxy, NHj, NHCH3, NCCHa)^ or trifluoromethyl; 

Y is -CH or N; 

Z is NH. O. S, -N(C,.C, alkyi) or -C{R,3R„). wherein R,, and R,^ are each, 
35 independently, hydrogen, trifluoromethyl or methyl, or one of R,, and R,^ is cyano and 
the other is hydrogen or methyl; 
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R, is Ci-Ce alkyi which may optionally be substituted with one or two 
substituents Rg independently selected from the group consisting of hydroxy, fluoro, 
chloro. bromo, iodo, CF,, 0,-0* alkoxy, -0-C0-(C,.C4 alkyl), -O-CO-NHCCi-C* alkyI), -O- 
CO-N(C,-C* alkyl)(C,-C2 alkyl), -NH(C,-C4 alkyl), -N(C,-C2 aIkyl)(C,-C4 alkyl), -S(Ci.C4 
5 alkyl). -N(C,-C4alkyl)C0(C,.C4 alkyl), -NHC0(C,-C4 alkyl), -C00(C,.C4 alkyl). -CONH{C,- 
C4 alkyl). -C0N(CrC4 alkyl)(C,.C2 alkyl). CN. NOj. -S0{C,-C4 alkyl) and -S02(C,-C4 
alkyl), and wherein said C^-Ce alkyl and the (Ci-C4)alkyl moieties in the foregoing R, 
groups may optionally contain one carbon-carbon double or triple bond; 

Rj is C,-Ci2 sJkyI, aryl or -(C,-C4 alkylene)aryl wherein seJd aryl is phenyl, 

10 naphthyl. thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl. pyrimldyl, imidazolyl, furanyl, 
benzofuranyl, benzothlazolyl, isothlazolyl, benzisothiazolyl, benzlsoxazolyl, 
berudmidazolyl, indolyl, or benzoxazolyl; 3- to 8-membered cycloalkyi or -(Ci-Cg 
alkylene)cycloalkyl, wherein one or two of the ring cari5ons of said cycloalkyi having at 
least 4 ring members and the cycloalkyi moiety of said -(Ci-Ce alkylene)cycloalkyl 

1 5 having at least 4 ring members may optionally be replaced by an oxygen or sulfur atom 
or by N-R9 wherein Rg is hydrogen or C1-C4 alkyl; and wherein each of the foregoing 
R2 groups may optionally be substituted with from one to three substituents 
independently selected from chloro, fluoro and C1-C4 alkyl, or with one substituent 
selected from bromo, iodo, C,-Cs alkoxy, -0-C0-(C,-C6 alkyl), -0-C0-N(C,-C4 alkyl)(C,- 

20 Cj alkyl), -S(C,-C6 alkyl), CN, NOj, -S0(C,-C4 alkyl), and -S02(C,-C4 alkyl), and wherein 
said Ci-C,2 alkyl and the C,-C4 alkylene moiety of said -(C,-C4 alkylene)aryl may 
optionally contain one carbon-carbon double or triple bond; 

or -NRiRj or -CRiR2Rn may fomn a saturated 5- to 8-membered cart>ocyclic ring 
which may optionally contain one or two carbon-carbon double bonds and in which 

25 one or two of the ring carbons may optionally be replaced by an oxygen or sulfur atom; 

R3 is methyl, ethyl, fluoro, chloro, bromo, Iodo, cyano, methoxy, OCF3, 
methylthio. methylsulfonyl, CHjOH, or CH2OCH3; 

R4 is hydrogen, 0,-64 alkyl, fluoro, chloro. bromo, iodo, C,-C4 alkoxy, 
trifluoromethoxy, -CH2OCH3, -CH2OCH2CH3, -CH2CH2OCH3, -CH2OF3. CF,, amino, nitro, 

30 .NH(C,-C4 alkyl), -N(CH3)2, -NHCOCH3, -NHCONHCH3, -30,(0,-04 alkyl) wherein n is 
0, 1 or 2. cyano, hydroxy, -00(0,-04 alkyl), -OHO, cyano or -000(0,-04 alkyl) wherein 
said O1-O4 alkyl may optionally contain one double or triple bond and may optionally 
be substituted with one substituent selected from hydroxy, amino, -NHCOOH3. -NH(C,- 
O2 alkyl), -N(C,-C2 alkyi)2. -000(0,-04 alkyl). -00(0,-04 alkyl), 0,-03 alkoxy, 0,-03 

35 thioalkyl. fluoro, chloro, cyano and nitro; 
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R5 is phenyl, naphthyl, thienyl, benzothienyl. pyridyl. quinolyl, pyrazinyl, 
pyrimidyl. furanyl, benzofuranyl, benzothiazolyl. or indolyl. wherein each of the above 
groups R5 is substituted with from one to three substituents independently selected 
from fiuoro, chloro. C,-Ce alkyl. and C,-Ce alkoxy, or with one substltuent selected from 
5 hydroxy, iodo, bromo. fonnyl, cyano, nitro, trifluoromethyl, amino, -(C,-Ce alkyl)0(C,- 
C«)alkyl. -NHCH3. -N{CH3)2. "COOH. -COO(C,-C, alkyl). -CO{C,-C, alkyl), -SO,NH(C,-C, 
alkyl). -SO,N(C,-C, alkyl)(C,.C, alkyl). -SO.NH,. -NHSO,(C,-C, alkyl). -S(C,-Ce alkyl) 
and -SOj(Ci-Ce alkyl). and wherein the C,-C4 alkyl and C.-C^ alkyl moieties of the 
foregoing Rg groups may optionally be substituted with one or two fluoro groups or with 
10 one substltuent selected from hydroxy, amino, methylamino, dimethylamino and acetyl; 

Re is hydrogen or C,-Ce alkyl, wherein said C,-C6 alkyl may optionally be 
substituted with one hydroxy, methoxy. ethoxy or fluoro group; 

R7 is hydrogen, methyl, fluoro. chloro, bromo. iodo. cyano. hydroxy. -0(C,-C. 
alkyl), -C(0)(C,.C, alkyO. -C(0)0(C,.C, alkyl). -OCF3. CF3. -CHpH. -ChIoCH, o'r 
15 -CHjOCHjCHa; 

R,, is hydrogen, hydroxy, fluoro. or methoxy; 
R,2 is hydrogen or C,-C4 alkyl; and 

R,6 and R,, are each, independently, hydrogen, hydroxy, methyl, ethyl, methoxy, 
or ethoxy. except that R,6 and R„ are not both methoxy or ethoxy; 
20 or R,6 and R,, together fonn an 0x0 (=0) group; 

with the proviso that when G Is oxygen, sulfur. NH or NCH3. it is double bonded 
to the five membered ring of stmcture III, and with the further proviso that R^ is absent 
w/hen the nitrogen to which it is attached is double bonded to an adjacent ring cariaon 
atom; 

25 or a phamiaceutically acceptable salt of such compound. 

2. A compound according to claim 1 wherein B is -NRiRj. -NHCHRiRj, 
-SCHRjRj or-OCHR,R2; Ri "s 0,-0^ alkyl, which may optionally be substituted with one 
hydroxy, fluoro. CF3, or C,-C2 alkoxy group and may optionally contain one double or 
triple bond; and R^ is benzyl or CyC^ alkyl which may optionally contain one carbon- 

30 carbon double or triple bond, wherein said C,-Cb alkyl or the phenyl moiety of said 
benzyl may optionally be substituted with fluoro, CF3, CyC^ alkyl, or 0,-0, alkoxy. 

3. A compound according to daim 1 wherein R, is C,-C8 alkyl which may 
be substituted by fluoro, CF3, hydroxy. 0,-0^ alkyl or C,-Cj alkoxy and which may 
optionally contain one carbon-carbon double or triple bond. 

35 4. A compound according to claim 1 wherein Rj is Ci-C, alkyl which may 

optionally be substituted by fluoro. chloro, CF3. CyC^ alkyl or C,-C4 alkoxy. 



wo 95/33750 



PCT/IB95/0tM39 



.75- 

5. A compound according to claim 1 wlierein R3 is methyl, chloro, or 
methoxy. 

6. A compound according to claim 1 wherein R4 Is methyl, -CH2OH, cyano, 
trifluoromethoxy, methoxy, chloro, trifluoromethyl. -COOCH3, -CH2OCH3, -CH^CI, -CHjF, 

5 ethyl, amino or nitro. 

7. A compound according to claim 1 wherein R5 is phenyl substituted with 
two or three substituents. 

8. A compound according to claim 1 wherein Rg is hydrogen, methyl or 

ethyl. 

10 9. A compound according to claim 1 wherein Rg is pyridyl substituted with 

two or three substituents. 

10. A compound according to claim 7 wherein said substitutents are 
selected, independently, from fluoro, chloro, bromo, iodo, C^-C^ alkoxy, trifluoromethyl, 
C^-Cq alkyi which may optionally be substituted with one hydroxy, C1-C4 alkoxy or fluoro 

15 group and which may optionally contain one carbon-carbon double or triple bond, -(C,- 
C4 alkylene)0(Ci-C2 alkyI), C.-C^ hydroxyalkyi, hydroxy, formyl, C00{C,-C2 alkyI), -(C,- 
C2 alkylene)amino, and -(C(0){Ci-C4 alkyI). 

11. A compound according to claim 9 wherein said substitutents are 
selected, independently, from fluoro, chloro, bromo, iodo, C,-C4 alkoxy, trifluoromethyl. 

20 Ci-Cq alkyI which may optionally be substituted with one hydroxy, C1-C4 alkoxy or fluoro 
group and which may optionally contain one carbon-carbon double ortriple bond, -(C^ 
C4 aIkylene)0(C,-C2 alkyI), C^C^ hydroxyalkyi, hydroxy, fomiyl, -000(0,-02 alkyi), -(0,- 
C2 alkylene)amino, and •(0(0){0i-04 alkyl). 

12. A compound according to claim 1, wherein said compound is 
25 4-(1-ethyl-propoxy)-2,5-dimethyl-6-(2,4,6-trimethyl-benzyl)-pyrimidine; 

2-(4-bromo-2,6-dimethyl-phenoxy)-4-(1-ethyl-propoxy)-3,6-dimethyl-pyridine; 

2- (4-ethyl-2.6-dimethyl-phenoxy)-4-(1-ethyl-propoxy)-3,6-dimethyl-pyridine; 

3- ethyl-4-(1-ethyl-propoxy)-6-methyl-2-(2,4,6-trimethyl-phenoxy)-pyridine; 
2-(2,6-dimethyl-4-propyl-phenoxy)-4-(1-ethyl-propoxy)-3,6-dimethyl-pyridine; 

30 4-(1-ethyl-propoxy)-2-(4-methoxy-2,6-dimethyi-phenoxy)-3,6-dimethyl-pyridine; 

2-(4-ethoxy-2,6-dimethyl-phenoxy)-4-{1-ethyl-propoxy)-3,6-dimethyl-pyridine; 
2-(4-chloro-2,6-dimethyl-phenoxy)-4-(1-ethyl-propoxy)-3,6-dimethyl-pyridine; 

4- (lHTiethoxymethyi-propoxy)-3,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridine; 
[3,6-dimethyl-2-(2.4,6-trimethyl-phenoxy)-pyridin-4-yll-diethyl-amine; 

35 [3,6-dimethyl-2-(2,4,6-trimethyl-phenoxy)-pyridin-4-yl]-ethyl-propyl-am^ 

[2,5-dimethyl-6-(2,4,6-trimethyl-phenoxy)-pyrimidin-4-yll(1-ethyl-propyl)-amine; 
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butyl-[3.6-dimethyl-2-(2.4.6-trimethyl-phenoxy)-pyridin-4-yl]-ethyl-amine; 

4-(1-ethyl-propoxy)-3.6-dimethyl-2-{2,4,6-trimethyl-phenylsutfanyl)-pyridlne; 

butyl-[2-(4-chloro-2.6-dlmethyl-phenoxy)-3,6-dimethy|.pyridin-4-ylJ-ethyl-amlne^^ 

4-(1-ethyl.propylamino)-6-methyl-2-(2.4,6-trinethyl-phenoxy)-nicotinlc 
5 acid methyl ester; 

[3.6Klimethyl-[2-(2.4.6-trimethy|.phenylsulfanyl)-pyridin^yl]-ethyl-propyl-a^ 

4-(1-ethyl-propylamino).6-m6thy|.2-(2.4.6-trimethyl-phenoxy)-pyridin-3-yn- 
methanol; 

[2-(4K;hloro-2.6<Jimethyl-phenoxy^3.6-dimelhyl-pyridin^yl].ethy)-propyl-amin 
10 ^■(^y'-P~Py'^[6-methyI-3-nitro-2-(2.4.6-trimethyl-phenoxy)-pyridln-4-^^ 

N4-(1-ethyl-propyl)-6-methyl-3-nitro-N2-{2.4.6-trimethyl-phenyl)-pyridine-2.4- 
diamine; 

N4-(1-ethyl-propyl).6-methy|.2-{2A6.trimethyl-phenoxy)-pyridln6-3.+^^ 
3.6<limethyl-2-(2,4.6.trimethyl-phenoxy).pyridln-4-yll.ethyl-(2.2.2-trffluoro.ethyl)- 

15 amine; 

N4-(1.etliy|.propyi).6-methyl-N2.(2.4.6-trimelhyl-phenyl).pyridine-2A4-triamin^ 
[3-chioromethyl^ethyl-2-(2.4.6-trimethyI.phenoxy)pyridin-4-yl].(1.ethy|.pro^^^^ 

amine; 

[3,6-dimetliyl-2-(2,4.6-trimethyl-phenoxy)-pyridin-4-yll-(1.ethyl-propyl).amine; 

20 (^-e*^y>-Pr°PyO-I2-methy|.5-nitro-6-(2,4.6^rimetliyl-pyridln^yloxy)-pyrimid^ 
amine; 

(1-ethyi.propyl)-[3^ethoxymethyl.6-metinyl-2.(2.4,6-trimethyl-plienoxy)-pyridin-4- 
yl]-amine; 

(N-(l-ethyl-propyl)-2-methyl-5-nitro.N^(2.4.6-trimettiyli)yridin-3-yl)^Dyrimidine4.^ 
25 diamine; 

[2-(4-cliloro-2.6-dimethyl-plienoxy).3,6-dimethyI-pyridin^yl]-dietfiyl-amine; 
4.(1.ethyl-propoxy)-3.6-dimethyI-2-(2,4.6-trimethyiphenoxy).pyridlne; 

N.butyl-[2,5-dimethyl-7-(2.4.6.trimethylphenyl)-6,7-dihydro-5H-pyrrolo[2,3- 
d]pyrimidin-4-yl].ethyl-amino; 

30 ^(bi%l-ethylamino).2.5KlimethyI-7-(2A64rimelhylplienyl)-57<iihydix>^ 
d]pyrimidin-6-one; 

4-(l-ethylpropoxy)-2,5-dimethyI-6-(2.4.6-trimethyiphenoxy)-pyrimldine; 

N-butyi-N-etliyl-2.5^imetiiy|.N'.(2.4.6-trimethyiphenyl)-pyrimidine-*.6^iamine; 

(1-ethyI.propyI)-[5-methyl-3-(2A6.trimelhyl-phenyl)-3H4mIda2o[4,5*Jpyridin-7-^^ 

35 amine; 
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[2,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-3H-imida2o[4,5-b]py 
propyl)-aminG; 

N4-(1-ethyl-propyl)-6,N3-dimethyl-2-(2.4,6-trimethyl-phenoxy)-pyridine-3,4^ 
diamine; 

5 N4-(1-ethyl-propyl)-6,N3,N3-trimethyl-2-(2,4,6-trimethyl-pheno^^^ 
diamine; 

6^(1-ethyl-propoxy)-2-methyl-N4-{2.4,64rimethyl-phenyl)-pyrimidine-4,5^ 
[4-(1-ethyl-propoxy)-3.6-dlmethyl-pyridin-2-yl]-(2.4,6-trimethylphenyI)-amine or 
6-(ethyl-propyl-aminoy-27<limethyl-9-(2,4,6-trimethylphenyl)-7,M 

10 one; 

or a pharmaceutlcally acceptable salt of one of the above compounds. 

13. A pharmaceutical composition for the treatment of (a) a disorder the 
treatment of which can be effected or facilitated by antagonizing CRF, including but not 
limited to disorders induced or facilitated by CRF, or (b) a disorder selected from 

15 Inflammatory disorders such as rheumatoid arthritis and osteoarthritis, pain, asthma, 
psoriasis and allergies; generalized anxiety disorder; panic; phobias; obsessive- 
compulsive disorder; post-traumatic stress disorder; sleep disorders induced by stress; 
pain perception such as fibromyalgia; mood disorders such as depression, including 
major depression, single episode depression, recun-ent depression, child abuse 

20 induced depression, and postpartum depression; dysthemia; bipolar disorders; 
cyclothymia; fatigue syndrome; stress-induced headache; cancer; irritable bowel 
syndrome, Crohn's disease; spastic colon; human immunodeficiency virus Infections; 
neurodegenerative diseases such as Alzheimer's disease, Parkinson's disease and 
Huntington's disease; gastrointestinal diseases; eating disorders such as anorexia and 

25 bulimia nervosa; hemontiagic stress; chemical dependencies and addictions; drug and 
alcohol withdrawal symptoms; stress-induced psychotic episodes; euthyroid slok 
syndrome; syndrome of inappropriate antidlantietic hormone; obesity; infertility; head 
traumas; spinal cord trauma; ischemic neuronal damage; excitotoxic neuronal damage; 
epilepsy; stroke; immune dysfunctions including stress induced immune dysfunctions; 

30 muscular spasms; urinary incontinence; senile dementia of the Alzheimer's type; 
multlinfarct dementia; amyotrophic lateral sclerosis; and hypoglycemia in a mammal, 
comprising an amount of a compound according to claim 1 that is effective In the 
treatment of such disorder, and a pharmaceutlcally acceptable carrier. 

1 4. A method for the treatment of (a) a disorder the treatment of which can 
35 be effected or facilitated by antagonizing CRF, including but not limited to disorders 

induced or facilitator by CRF, or (b) a disorder selected from inflammatory disorders 



wo 95/33750 



PCTAIB9S/D0439 



-78- 



10 



such as rheumatoid arthritis and osteoarthritis, pain, asthma, psoriasis and allergies- 
generalized anxiety disorder; panic; phobias; obsessive-compulsive disorder post- 
traumatic stress disorder; sleep disorders induced by stress; pain perception sLch as 
fibromyalgia; mood disorders such as depression, including major depression, single 
episode depression, recun-ent depressten. child abuse Induced depression and 
postpartum depression: dysthemla; bipolar disorders; cyclothymia; fatigue syndrome- 
stress-induced headache; cancen initable bowel syndrome; Crohn's disease; spastic 
colon; human Immunodeficiency virus infections; neurodegenerative diseases such as 
Alzheimer's disease. Parkinson's disease and Huntington's disease; gastrointestinal 
diseases; eating disorders such as anorexia and bulimia nen^osa; hemorrhagic stress- 

stress-induced psychoticepisodes;euthyroldslcksyndrome:syndromeofjnappropriate 
antidiarrhetic homione; obesity; infertility; head traumas; spinal cord trauma; Ischemic 
neuronal damage; excitotoxic neuronal damage; epflepsy; stroke; immune dysfuncUons 

including stress induced Immune dysfunctions; muscular spasms; urinary incontinence- 
15 senile dementia of the Alzheimer's type; multlinfarct dementia; amyotrophic lateral 
sclerosis; chemical dependencies and addictions; dmg and alcohol withdrawal 
symptoms; and hypoglycemia in a mammal, comprising administering to a subject In 
need of said treatment an amount of a compound according to claim 1 . that Is effective 
In treating such disorder. 
20 15. A compound of the fonnula 



25 



30 



35 
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IV 

25 wherein R7 is liydrogen, methyl, fluoro, chloro, bromo, lodo, cyano, hydroxy, -0(C,-C4 
. alkyi). -C(0)(C,.C4 alkyi), -C(0)0(C,-C4 alkyi). -OCF3, CF3. -CHpH, -CHjOCH, or 
-CH2OCH2CH3; 

D is chloro, hydroxy or cyano; 
R,9 is methyl or ethyl; 

30 Rs is phenyl or pyridyl and Rg is substituted by two or three substituents 

independently selected from C,-C4 alkyi, chloro and bromo, except that no more than 

one such substltuent can be bromo; 

R4 is hydrogen, C^-C* alkyi, fluoro, chloro, bromo, lodo, 0,-64 aikoxy, 

trifluorornethoxy , -CH jOCHa, -CH2OCH2CH3, -CHjCHjOCH,, -CH2OF3, CF3, amino, nitro, 
35 -NH{C,-C4 alkyi), -NCCHa)^. -NHCOCHj, -NHCONHCH,, -S0„(C,.C4 alkyi) wherein n is 

0, 1 or 2, cyano, hydroxy, -00(0,-04 alkyi), -OHO, cyano or -000(0,-04 alkyi) wherein 
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said C1-C4 alkyi may optionally contain one double or triple bond and may optionally 
be substituted with one substituent selected from hydroxy, amino, -NHCOCH3, -NH(C,- 
Cj alkyI). -N(C,-C2 aikyi),, -C00{C,-C4 alkyI). -00(0,-0^ alkyI), C,-C3 alkoxy, C,-C3 
thioalkyi, fluoro, chloro, cyano and nitre; 
5 A Is N, CH or CHa,- 

and Z is O, NH, N(CH3), S or CH^, with ttie proviso tiiat when A is CH or CCH3, 
then Z must be O or S. 

16. A compound according to daim 1 5 having the formula XI wherein R7 Is 
hydrogen or methyl and R4 is hydrogen, C-C* alkyI, -0(C,-C4 alkyI), chloro or cyano. 
10 17. A compound of the fomnula 



15 




XII 

20 wherein R,9 is methyl or ethyl; 

R4 is hydrogen. 0,-0^ alkyI, fluoro, chloro, bromo, lodo, C,-C4 alkoxy, 
trifluoromethoxy. -CH2OCH3, -CH^OCH^CHs, -CH^CHpCHa, -CH^OFa, CF3, amino, nitro. 
-NH(C,-C4 alkyI), -N(CH,)„ -NHCOCH3, -NHCONHCH3, -S0„(C,-C4 alkyI) wherein n is 
0. 1 or 2, cyano, hydroxy, -00(0,-0^ alkyI). -CHO, cyano or -000(0,-04 alM) wherein 
25 said 0,-04 alkyI may optionally contain one double or ti-iple bond and may optionally 
. be substituted with one substituent selected from hydroxy, amino, -NHOOOH3, -NH(0,- 
O2 alkyi), -N(0,-C2 alkyl)j, -000(0,-04 alkyI), -00(0,-04 alkyl), 0,-03 alkoxy, 0,-03 
thioalkyi, fluoro, chloro, cyano and nitro; 
A is N. CH or CCH3; 

30 B" is -NR,Rj. -CR,R,R„, -C(=0R2R,j)R,. -NHCHR,Rj, -0CHR,R2, -SCHR,R2, 

-CHRjOR,^, -CHR2SR,2, -C(S)R2 or -C(0)R2; 

with the proviso thai when A is CH or CCH3. then B" is -NR,Rj, -NHR,R2, - 
0CHR,R2 or cyano and R4 is an electron deficient group such as NOj, -000(0,-04 
alkyl), -C(=0)0H3, -OOOH or cyano. 

35 . 18. A compound according to dalm 17, wherein B" Is -NR,Rj or -NHCHR,Rj 
and A is OH or OH3. 
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19. ' A process for preparing a compound of the formula I, 

B 




R 



ir^zi 



I 

10 

or a pharmaceutically acceptable salt thereof, wherein 
A is -CR, or N; 

B is -NR,R2, -NHCHR,R2, -0CHR,R2 or -SCHRiRjI 

Z is NH, O, S, -N(Ci-C2 all<yi) or -C(R,3R,4), wherein R,3 and R,4 are each, 
1 5 independently, hydrogen, trifluoromethyl or methyl, or one of R,3 and R,4 Is cyano and 
the other is hydrogen or methyl; 

R, is Ci-Cg alky! which may optionally be substituted with one or two 
substituents Rg Independently selected from the group consisting of hydroxy, fluoro, 
chloro, bromo, lodo, CF3 and Ci-C4 alkoxy, and wherein said Ci-Ce alkyi and the C,-C4 
20 alkyI moiety of said C,-C4 alkoxy may optionally contain one carbon-carbon double or 
triple bond; 

Rj is C,-C,2 alkyl, aryl or -(C,-C4 alkylene)aryl wherein said aryl is phenyl, 
naphthyl, thienyl, benzothienyl. pyridyl, quinolyl, pyrazinyl, pyrimidyl, imidazolyl, furanyl, 
benzofuranyl, benzothlazolyl. Isothlazolyl, benzlsothlazolyl. benzlsoxazolyl, 

25 benzimldazolyl, indolyl, or benzoxazolyl; 3- to 8-membered cycloalkyi or -(C,-Ce 
alkylene)cycloalkyl, wherein one or two of the ring carbons of said eydoalkyl having at 
least 4 ring members and the cycloalkyi moiety of said -(C^-Ce alkylene)cycloalkyl 
having at least 4 ring members may optionally be replaced by an oxygen or sulfur atom 
or by N-R9 wherein R, is hydrogen or C,-C4 alkyl; and wherein each of the foregoing 

30 Rj groups may optionally be substituted with from one to three substituents 
independently selected from chloro, fluoro and C,-C4 alkyl, or with one substituent 
selected from bromo, lodo, C,-Cb alkoxy, .0-CO-{C,-Ce alk^), -O-CO-NCCrC* alkyl)(C,- 
C2 alkyl), -S(C,.Cb alkyl), CN, NOj, -S0(C,.C4 alkyl), and -S0j(C,-C4 alkyl), and wherein 
said C,-C,2 alkyl and the C^C* alkylene moiety of said -(C,-C4 alkylene)aryl may 

35 optionally contain one carbon-carbon double or triple bond; 
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or -NR^R2 may form a saturated 5- to 8-membered carbocydic ring which may 
optionally contain one or two carbon-carbon double bonds and in which one or two of 
the ring carbons may optionally be replaced by an oxygen or sulfur atom; 

R3 is methyl or ethyl; 

5 R4 is hydrogen, C^-C^ alkyl. fluoro, chloro, bromo, lodo, Ci-C4 alkoxy, 

trifiuoromethoxy. -CH2OCH3. -CH^OCH^CHa. -CH^CH^OCHa, -CH^OFa, CF3, amino, nitro, 
.NH(CrC4 alkyi). 'N{CH^),, -NHCOCH3, -NHCONHCH3. ^0,(0,-0^ alkyi) wherein n is 
0. 1 or 2, cyano, hydroxy, -00(0,-0^ alkyi), -CHO, cyano or -C00(C,-C4 alkyi) wherein 
said C,-C4 alkyi may optionally contain one double or triple bond and may optionally 

1 0 be substituted with one substituent selected from hydroxy, amino, -NHCOCH3, -NH(Ci- 
C, alkyi), -N(CrC2 alkyl)^. -000(0,-04 alkyi). -00(0,-04 alkyi), 0,-03 alkoxy, 0,-03 
thioalkyi, fluoro, chloro, cyano and nitro; 

R5 is phenyl or pyridyl and R5 is substituted with from one to three substituents 
independently selected from fluoro, chloro, 0,-0^ alkyi, and 0,-06 alkoxy, or with one 

15 substituent selected from hydroxy, iodo, bromo. formyl, cyano, nitro, trifluoromethyl, 
amino. -(0,-06 alkyl)0(0,-06)alkyf, -NHOH3, -N(0H3)2, -OOOH, -0O0(0,-04 alkyi). 
-00(0,-04 alkyi), -S02NH(C,-C4 alkyi), .S02N(0,.04 alkyl)(0,-02 alkyi). -SO^NH^, 
-NHS02(C,.04 alkyl). -S(0,-06 alkyi) and -S02(0,-06 alkyi). and wherein the 0,-04 alkyi 
and Ci-Ce alkyi moieties of the foregoing R5 groups may optionally be substituted with 

20 one or two fluoro groups or with one substituent selected from hydroxy, amino, 
methylamino. dimethylamino and acetyl; and 
R7 is hydrogen or methyl; 

or a pharmaceuticaliy acceptable salt of such compound; 
comprising reacting a compound of the formula 




30 

IV 

wherein R,9 is methyl or ethyl, D is chloro and A, Z, R4 and R5 are defined as above, 
with a compound of the formula BH, wherein B is defined as above, in the presence of 
35 a base; and then optionally converting the compound of formula I formed In such 
reaction into a phanmaceutically acceptable salt. 
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20. A process for preparing a compound of the formula 



R3 ^1^5 



I 

10 

or a pharmaceutically acceptable salt thereof, wherein 
A is -CR7 or N; 

B is -NR,R2, .CR,RjR„. -C(=CR2R,2)R„ -NHCHR,Ra, -OCHRiRj, -SCHR,R2, 

-CHR20R,j, -CHR2SR,2, -C(S)R2 or -C{0)R2: 
15 2 is NH, O, S, -N(C,-C2 alltyi) or -C(R,3R,4), wherein R,3 and R„ are each, 

independently, hydrogen, trifluoromethyl or methyl, or one of R,, and R,4 Is cyano and 

the other is hydrogen or methyl; 

Ri is C,-Ce alkyi which may optionally be substituted with one or two 

substituents Rg independently selected from the group consisting of hydroxy, fluoro, 
20 chloro, bromo, iodo, CF3 and Cy-C^ alkoxy, and wherein said C,-C8 alkyI and the C1-C4 

alkyI moiety of said C^-C* alkoxy may optionally conteun one carbon-carbon double or 

triple bond; 

R2 is C,-C,2 alkyi, aryl or -(C1-C4 alkylene)aryl wherein said aryl is phenyl, 
naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl, pyrimidyl, imidazolyl,furanyl, 

25 benzofuranyi. benzothiazolyl. isothlazolyl, benzlsothlazolyl, benzlsoxazolyl, 
. benzimidazolyl. indolyl, or benzoxazolyl; 3- to 8-membered cycloalkyi or -{C,-Ce 
alkylene)cycloalkyl, wherein one or two of the ring cart>ons of said cycloalkyi having at 
least 4 ring members and the cycloalkyi moiety of said -(C,-Ce alkylene)cycloalkyl 
having at least 4 ring members may optionally be replaced by an oxygen or sulfur atom 

30 or by N-R9 wherein Rg is hydrogen or C,-C4 alkyI; and wherein each of the foregoing 
R2 groups may optionally be substituted with from one to three substituents 
independently selected from chloro, fluoro and C,-C4 alkyI, or with one substituent 
selected from bromo, iodo, C,-Cb alkoxy, -0-C0-(C,-C6 alkyI), -0-C0.N(C,-C4 alkyl)(C,- 
Cj alkyI), -S(C,-Ce alkyI), CN, NOj. -S0(C,-C4 alkyI). and -S0a(C,-C4 alkyI), and wherein 

35 said C,-C,2 alkyi and the Cj-C* alkylene moiety of said -(C1-C4 alkylene)aryl may 
optionally contain one carbon-carbon double or triple bond; 
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or -NRiRj may form a saturated 5- to 8-membered carbocyclic ring which may 
optionally contain one or two carbon-carbon double bonds and in which one or two of 
the ring carbons may optionally be replaced by an oxygen or sulfur atom; 

R3 is methyl, ethyl, fluoro, chloro, bromo, iodo, cyano, methoxy, OCF3, 
5 methylthio, methylsulfonyl, CHjOH, or CH2OCH3: 

R4 is hydrogen, C,-C4 alkyi, fluoro, chloro, bromo, iodo, C1-C4 alkoxy, 
trifluoromethoxy. -CHjOCHj, -CHjOCHjCHj, -CHjCHjOCHg, -CH2OF3, CF3, amino, nitro, 
-NH(C,-C4 alkyI), -N(CH,)j, -NHCOCH3. -NHCONHCH,, -S0„(C,-C4 alM) wherein n is 
0, 1 or 2, cyano, hydroxy, -00(0,-0* alkyI), -OHO, cyano or -000(0,-04 alM) wherein 
10 said 0,-04 aikyl may optionally contain one double or triple bond and may optionally 
be substituted with one substituent selected from hydroxy, amino, -NHOOOH3, -NH(0,- 
Cj alkyI), -N(0,-02 alkyl)j. -000(0,-04 aikyi). -00(0,-04 alkyI), O.-O, alkoxy, 0,-03 
thioalkyi, fluoro, chloro, cyano and n'rtro; 

Rg is phenyl or pyridyl, and R5 Is substituted with from one to three substituents 
1 5 independently selected from fluoro, chloro, 0,-Oe alkyi, and 0,-Oe alkoxy, or with one 
substituent selected from hydroxy, iodo, bromo, formyf, cyano, nitro, trifluoromethyl, 
amino, -(C-Cg alkyl)0(Ci-C6)alkyl. -NHCH3, -N(CH3)j. -OOOH, -000(0,-0* alkyI). 
-CO(C,-C, alkyi), -S02NH(C,-C4 alkyI), -SOjNtC.-C* alkyl)(C,-C2 alkyI), -SO^NHj, 
-NHSOj(C,-C^ alkyI), -S(C,-C6 alkyI) and -S02(C,-Ce alkyI), and wherein the Ci-C* alkyI 
20 and Ci-Cg alky! moieties of the foregoing Rg groups may optionally be substituted with 
one or two fluoro groups or with one substituent selected from hydroxy, amino, 
methylamino, dimethylamino and acetyl; and 

R7 is hydrogen or methyl; 

with the proviso that when A is OH or CCH3, then R* is an electron deficient 
25 group such as NOj, -000(0,-0* alkyI), -C(=0)0H3, -COOH or ON; 

or a pharmaceutically acceptable salt of such compound; 
comprising reacting a compound of the formula 



30 




35 



XII 
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wherein R,9 is methyl or ethyl and A Is N, CH or CCH,; and wherein when A is N. then 
B" and R4 are defined, respectively, as B and R4 are defined as above, and when A is 
CH or CH3, then B" is -NR,R2, -NHRiRj, -OCHRiRj or cyano and R4 is an electron 
deficient group such as NO^. -C00(C,-C4 alkyl), -C(=0)CH3. -COOH or CN; 
5 with a compound of the formula RgZH. wherein R5 and Z are defined as above, 

and then optionally converting the compound of formula I fomied in such reaction into 
a pharmaceutically acceptable salt. 

21 . A process according to claim 20 wherein R4 in both the compound of 
formula I and the compound of formula IV is nitro. 
10 22. A process for preparing a compound of the formula 



D 



15 




IV 

wherein R,9 is methyl or ethyl; 
20 D is chloro; 

A is -CR7 or N; 

Z is NH. 0, S, -N(Ci-Cj alkyl) or -C(Ri3R„), wherein R13 and R,4 are each, 
independently, hydrogen, trifluoromethyl or methyl, or one of R,3 and R^ is cyano and 
the other is hydrogen or methyl; 

25 R4 Is hydrogen, C,-C4 alkyl, fluoro, chloro, bromo, lodo, C,-C4 alkoxy, 

. trifluoromethoxy, -CH2OCH3, -CHjOCHjCHa, -CHjCHjOCHa, -CH2OF3, CF3, amino, nitro, 
.NH(C,-C4 alkyl), -N(CH3)2, -NHCOCH3, -NHCONHCH3, -S0„(Ci-C4 alkyl) wherein n is 
0, 1 or 2, cyano, hydroxy, -C0(C,-C4 alkyl), -CHO, cyano or -C00(C,-C4 alkyl) wherein 
said C,-C4 alkyl may optionally contain one double or triple bond and may optionally 

30 be substituted with one substituent selected from hydroxy, amino, -NHCOCH3, -NH(C,- 
Cj alkyl), -N(Ci-C2 alkyO^, -C00(C,-C4 alkyl), -00(0,-04 alkyl), 0,-03 alkoxy, 0,-03 
thioalkyi, fluoro, chloro, cyano and nitro; and 

Rg is phenyl or pyridyl, and Rg is substituted with from one to three substituents 
independently selected from fluoro, chloro, C^-Cg alkyl, and 0,-06 alkoxy, or with one 

35 substituent selected from hydroxy, iodo, bromo, formyl, cyano, nitro, trifluoromethyl, 
amino. -(C,-Ce alkyl)0(C,-Ce)alkyl, -NHOH3. -N(0H3)2, -OOOH, -000(0,-04 alkyl). 
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-CO(C,-C, alkyi). -S02NH(C,-C4 alkyi), -S0jN(C,-C4 aIkyl)(C,-C2 alkyi). -SO^NHj. 
-NHSOjCCi-C^ alkyi), -S(C,-C6 alkyi) and -S02(C,-C6 alkyi), and wherein the 0,-0^ alkyi 
and C,-Ce alkyi moieties of the foregoing Rg groups may optionally be substituted with 
one or two fluoro groups or with one substituent selected from hydroxy, amino, 
5 methylamino, dimethylamino and acetyl; 

comprising reacting a compound of the formula 

CI 



10 




0- 



15 

X 

wherein R,g, R4 and Rg are defined as above and R, is hydrogen, methyl, fluoro, chloro, 
bromo, iodo, cyano, hydroxy, -0(0,-04 alkyi), -0(0)(0,-04 aHcyl), -0(0)0(0,-04 aJM). 
-OOF3, OF3, -CHjOH, -OH2OOH3 or -OH2OCH2OH3, with phorphoms trichloride. 
20 23. A process for preparing a compound of the fonDula 



CI 



25 




0- 



30 ^ 
wherein R,9 is methyl or ethyl; 
A is -CR7 or N; 

Z is O, S or -C(R,3R,4), wherein R,3 and R^^ are each, Independently, hydrogen, 
trifluoromethyl or methyl, or one of R13 and R,4 Is cyano and the other Is hydrogen or 
35 methyl; 
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R4 IS hydrogen, alkyi, fluoro, chloro, bromo, iodo, C^-C^ alkoxy, 

trifluoromethoxy, -CH2OCH3, -CH2OCH2CH3. -CH2CH2OCH3. -CH2OF3, CF3. amino, nitro, 
-NH(C,.C4 alkyi), -N(CH3)2, -NHCOCH3, .NHCONHCH3, -S0„(C,-C4 alkyi) wherein n is 
0, 1 or 2, cyano. hydroxy, -C0(C,-C4 alkyi), -CHO, cyano or -C00(Ci-C4 alkyi) wherein 
5 said Ci-C4 alkyi may optionally contain one double or triple bond and may optionally 
be substituted with one substltuent selected from hydroxy, amino, -NHCOCH3, -NH(C,- 
C2 alkyi). -N(C,-C2 alkyl)2, -C00(CrC4 aikyi), .C0(CrC4 alkyi), C,-C3 alkoxy, C.-Cg 
thioalkyi, fluoro, chioro, cyano and nitro; and 

R5 is phenyl or pyridyl, and R5 is substituted with from one to three substituents 
10 independently selected from fluoro, chloro, C,-Ca alkyi, and C,-Ce alkoxy, or with one 
substituent selected from hydroxy, lodo. bromo, formyl, cyano, nitro, trifluoromethyl, 
amino. -(C^Ce alkyl)0(C,-C6)alkyl, -NHCH3, -N(CH3)2. -COOH, -000(0^04 alkyi), 
•C0(C,-C4 alkyi), .S02NH(C,-C4 alkyi), -S02N(C,-C4 alkyl)(C,-C2 alkyi), .SO2NH2, 
-NHS02(Ci-C4 alkyi), -S(C^-Ce alkyi) and -SOjCC^-Cg alkyi), and wherein the C^-C^ alkyi 
15 and C^Ce alkyi moieties of the foregoing R5 groups may optionally be substituted with 
one or two fluoro groups or with one substituent selected from hydroxy, amino, 
methylamino, dimethylamino and acetyl; 

comprising reacting a compound of the formula 



CI 



20 




26 0- 

XI 

wherein R4, R7 and R^g are defined as above, with a compound of thefonnula R5OH or 
30 RgSH, wherein R5 is defined as above, in the presence of a base. 
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